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A STUDY OF INSTRUCTIONAL AND LEADERSHIP STRATEGIES THAT 
SUPPORT THE NATIONAL COUNCIL OF TEACHERS OF MATHEMATICS 
STANDARDS FOR MATHEMATICS EDUCATION AT THE SECONDARY LEVEL 
The purpose of this study was to find those strategies 
presently being used in high schools that promote 
educational change based on the National Council of Teachers 
of Mathematics curriculum and Evaluation Standards. Two of 
the Standards, Communication and Connections, were chosen 
for areas of concentration, since they possibly imply a 
marked change in traditional instruction. Forty-two high 
schools were selected from four different counties in 
northwest Illinois. An initial survey was given to all 
full-time mathematics teachers in these schools. The 
purpose of this survey was three-fold: Teachers were asked 
to identify their schools as being knowledgeable in the 
Standards, being in the process of implementing significant 
changes based on the Standards, and having few impediments 
or concerns with educational change based on the Standards. 
Schools that ranked high on this survey were asked to have a 
further qualitative interview to determine successful 
leadership and instructional strategies they are using .. 
Department chairpersons were asked to supply the majority of 
the data for these interviews. The initial survey was 
examined individually of the three parts, and each school 
was given a total mean score. The interviews were conducted 
at the school site, and are reported in a narrative style. 
The initial survey was also studied through an item analysis 
of the individual questions. This analysis was undertaken 
in order to determine strengths and weaknesses as identified 
by the individual teachers, and also provided a source of 
questions for the department chairpersons. 
The results of the survey show a strong teacher 
alliance with the concepts developed in the NCTM Standards. 
The interviews with department chairpersons showed their 
input into educational change mechanisms. Critical parts of 
this study showed that educational change in mathematics is 
occurring in small bits and pieces through the actions of 
individual teachers with the support and knowledge of 
Department chairpersons. 
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Schools in the United States are facing pressure from 
many different directions to make educational changes. 
Reform movements originating from both within educational 
circles and from the outside are forcing educators to take a 
close look at the way they conduct themselves. From the 
underlying principles of public education to the individual 
instructional techniques used by teachers, potential reform 
looms on the horizon. School districts not only need to be 
ready for change, but must also be able to sort through the 
various elements of change that are being recommended and 
make decisions on the merits of each reform agenda. 
This study was undertaken for the purpose of assisting 
schools, particularly their mathematics departments, in 
planning and accommodating change in the instruction of 
mathematics in secondary schools. 
Statement of the Problem 
The 1980s spawned three major reform studies that speak 
directly to the condition of mathematics education in the 
United States. They were the National Council of Teachers 
of Mathematics (NCTM) curriculum and Evaluation Standards 
(1989), the National Research Council's (NRC) Everybody 
Counts (1989), and the American Association of the 
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Advancement of Science's (AAAS) Project 2061 (1989). 
Several addendum and companion reports are also being 
written that further outline the proposed changes. The 
addenda reports supplement each of the individual standards. 
The NCTM published Professional Standards for Teaching 
Mathematics (NCTM, 1991) that serves as a complement to the 
Curriculum and Evaluation Standards that creates a vision of 
mathematics teaching, evaluation of mathematics teaching, 
and professional development of teachers. Since the early 
1950s there have been two major reform attempts in 
mathematics education. The first was the introduction of a 
radical change in the way mathematics was taught. 
Informally, this reform has been referred to as the "New 
Math" or sometimes as "Modern Math." The principal persons 
behind this reform were a University of Illinois professor 
of mathematics, Max Beberman, and a Stanford professor, 
Edward Begle. This reform relied on the belief that 
students would be better motivated and would learn more if 
they became invested in the "why" of mathematics and less 
committed to the "how"of mathematics. The "New Math" 
relied upon increased rigor on the part of the student and 
reliance upon deductive thinking; and the theorems, axioms, 
and concepts were self-generated from a purely mathematical 
standpoint (Kline, 1966). The Cambridge Conference on 
School Mathematics (Educational Services, 1963), from which 
many of the "New Math" ideas were assembled, focused 
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primarily on curriculum and neglected any need for teacher 
input, staff development, or teacher education programs. 
Also lacking in the "New Math" program was empiricism, 
intuition, and experiences from the real world. Later 
descriptions referred to the reform as sterile and 
notation-bound {Cooney, 1988). Other studies have shown 
that the reform was void of any real research that evaluated 
the effectiveness of the "New Math" {Good & Biddle, 1987). 
Regardless, the development of this reform continued when in 
1965, nearly fifty percent of the mathematics textbooks had 
made claims to be aligned with the "New Math" concepts 
(Miller 1990). According to Miller, textbook publishers 
rushed to see how fast they could introduce the new topics 
(p. 81). Why didn't the "New Math" work? Stevens. 
Willoughby, in his book Mathematics Education for a Changing 
World, made an argument that the leaders of the movement 
spent too little time in real classrooms with children and 
teachers, and as a result the "New Math" was steeped in 
overformalism and lacked the linkages to the real world 
(Willoughby, 1990). He rejected the argument that change 
took place too rapidly, and made a case that rapid change is 
necessary in today's world. The "New Math" lost favor in 
the 1970s with the emergence of competency-based testing, 
formulation of behavioral objectives, and a general 
back-to-the-basics approach to education {Cooney,1988). 
There was a return to the practice of teaching 
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mathematics as a simple process; that if repeated often 
enough, through practice and rote, and communicated through 
exact algorithms, then necessary skills would be transferred 
to students. According to Romberg {1989), teachers were 
becoming increasingly ftdeskilled" and prevented from 
developing as professionals. This emphasis on basic skills, 
and the curriculum that evolved from it, created a response 
from the National Council of Teachers of Mathematics. The 
document, An Agenda for Action (NCTM,1980) made eight 
specific recommendations for school improvement for the 
1980s. Many of these were a direct response to the 
back-to-the-basics movement of the 1970s. Problem solving 
was given as the focus of all school mathematics and basic 
skills were expanded beyond computational facility. 
Subsequently, there were a series of reports that raised 
public concerns about the quality of education. A Nation at 
Risk (National Commission of Excellence in Education,1983) 
concluded that many of our nation's economic problems could 
be directly related to our educational system. Several 
reports, including The Mathematics Report Card (Dossey et 
al., 1988), The Underachieving Curriculum {McKnight et al., 
1987), and Results From the Fourth Mathematics Assessment 
(NCTM, 1989) analyzed the Second, Third, and Fourth NAEP 
Mathematics Assessment and concluded that United States 
students was not doing well in mathematics. As a response 
to the criticisms, the NCTM began the process of creating 
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curriculum and evaluation standards for school mathematics 
and professional standards for teaching mathematics. In 
1989, the Curriculum and Evaluation Standards were published 
{NCTM, 1989) followed by the Professional Standards for 
Teaching Mathematics in 1991 (NCTM, 1991). The tasks set 
forth by the NCTM were: 
• Create a coherent vision of what it means to be 
mathematically literate, both in a world that relies on 
calculators and computers to carry out mathematical 
procedures and in a world where mathematics is rapidly 
growing and is extensively being applied in diverse 
fields. 
. Create a set of standards to guide the revision of 
the school mathematics curriculum and its associated 
evaluation toward this vision (p. 1). 
This study is primarily concerned with the educational 
practices and strategies, from a leadership and 
instructional viewpoint that are successfully being used to 
implement the Standards. 
Purpose of the Study 
This study investigated the implementation actions and 
strategies, from both an instructional and leadership 
standpoint, that foster educational change based on the 
NCTM's curriculum and Evaluation standards, presently being 
used in high schools. The need for change in mathematics 
education is reviewed in Chapter II, as well as present 
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efforts of reform. The study focused on two of the most 
far-reaching NCTM Standards, connections and communication. 
The study also investigates the impediments to 
implementation. From a practitioner's stand, the study will 
attempted to inform Department Mathematics Chairpersons of 
the successful strategies and works-in-progress that aid in 
the implementation of mathematics reform. 
Research Questions 
1. What leadership and instructional strategies are 
presently being used in high schools to support the 
implementation of the NCTM Standards? 
2. To what extent have the NCTM Standards of 
Connections and Communication been implemented in high 
schools. 
3. What problems have high schools encountered that 
hinder the implementation of the NCTM standards in high 
schools? 
4. What is the commitment of high schools to the 
implementation of the standards? 
Definition of Terms 
NCTM: National Council of Teachers of Mathematics, a 
national, professional group representing the Nation's 
mathematics teachers . 
..I.QTM: Illinois council of Teachers of Mathematics, a 
state, professional affiliate of the NCTM. 
New Math: Mathematics reform movement in the 1950's 
and 1960's. 
Back-to-Basics: reaction to the New Math. Emphasized 
basic arithmetical computation over deeper understanding of 
concepts. 
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NCTM Standards: Curriculum and evaluation standards 
published by the National Council of Teachers of Mathematics 
in 1989. 
Communication Standard: one of twelve standards for 
mathematics curriculum developed by the NCTM, emphasizing 
the need for more student participation with their natural 
language, as well as their mathematical language. 
Connection Standard: one of twelve standards for 
mathematics curriculum developed by the NCTM, emphasizing 
the need to relate mathematical topics to other disciplines 
and the practical world. 
Core Curriculum: a common core of mathematical topics 
that all students should have the opportunity to learn in 
grades 9-12. 
Algorithms: procedural methods for solving mathematical 
problems that do not require an understanding of the 
concepts. 
ACT: standardized test given to high school juniors to 
assess their college potential. 
IGAP: Illinois Goal Assessment Program. a 
standardized test given to tenth grade students for 
mathematics, which is used to assess student and school 
progress. 
Limitations of the Study 
The following limitation were inherent in this study: 
1. Only secondary teachers of mathematics whose 
primary teaching assignments were in grades 9-12 were 
included in this study. 
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2. The selection of high schools for this study was 
limited to parts of three counties in Northwestern Illinois, 
Kane, Lake, and Suburban Cook County. 
3. The selection of schools was narrowed to those who 
had higher than the State average on both ACT and !GAP 
tests. 
Organization of the Study 
This study is organized into five chapters. Chapter I 
has provided an introduction, a purpose of the study, a 
statement of the problem, and the primary research 
questions. Chapter II contains a review of the literature 
and related research. Chapter III outlines the design of 
the study, including quantitative and qualitative data 
sources, methods of collection of data, and methods of 
analysis of data. Chapter IV presents the findings of the 
study. Chapter V includes a summary, conclusions, 
discussion of implications and recommendations for further 
study. 
CHAPTER II 
REVIEW OF LITERATURE 
Introduction 
This chapter consists of three parts. The first part 
is a general overview of recent reform efforts in 
mathematics education. The second part focuses on two of 
the twelve Curriculum and Evaluation Standards for high 
schools, Connections and Communications. The third part 
provides a look at implementation strategies recommended in 
recent literature appropriate to the NCTM Standards. 
Recent Reform 
During the 1980's three major reform studies were 
conducted that directly speak to the condition of 
mathematics education in the United States at that time. 
They were the National Council of Teachers of Mathematics 
(NCTM) Curriculum and Evaluation Standards (1989), the 
National Research Council's (NRC) Everybody Counts (1989), 
and the American Association for the Advancement of 
Science's (AAAS) Project 2061 (1981). These reports 
followed a major reform effort of the 1950s and 1960s, 
commonly referred to as "new math", and the reaction to that 
reform movement, known as the "back-to-basics" approach of 
the 1970s. There were similar themes that ran through each 
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of the reports. This section presents some of their 
similarities and differences. 
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Everybody Counts was a study conducted for the National 
Research Council by the Mathematical Sciences Education 
Board, the Board on Mathematical Sciences, and the joint 
Committee on the Mathematical Sciences in the Year 2000. 
The study examined mathematics education from kindergarten 
through college, treating various components such as 
curricula, teaching, and assessment. The report also 
concerned itself with the national need to have a citizenry 
that is highly literate in mathematics. Making United 
States mathematics education the best in the world was the 
stated goal of this report (p. 89). In order to reach that 
goal, the NRC recommends three specific actions: 
1. Make mathematics education effective for all 
Americans. 
2. Improve significantly students' mathematical 
achievement. 
3. Develop new curricula appropriate to the 
mathematical needs of the twenty-first century (p. 89). 
The emphasis in the report on reform was related to the 
voluntary local implementation of national standards. These 
national standards would be flexible enough to allow for 
local and regional variations. Concerning implementation of 
these standards the, NRC states: 
Changes in mathematics curricula must be proposed and 
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undertaken freely by those who bear direct 
responsibility for curricula in the schools. A deep 
sense of identification with those changes must be 
developed within the entire community. In particular, 
teachers and parents need to be involved in adaptation 
and decision-making in a thorough and comprehensive way 
(p. 91). 
The NRC envisioned a grass-roots development of 
philosophy, framework, and standards that evolves into a 
national strategy for reform. Eventual implementation of 
these concepts would require the leadership of teachers in a 
transformed school environment. 
The American Association for the Advancement of Science 
created a multi-phase project that was designed to help 
reform science, mathematics, and technology education in the 
United States. The study was called Project 2061, named 
after the date of the expected return of Haley's comet. An 
overview report, Science for All Americans (AAAS, 1989), 
attempted to define scientific literacy and establish it as 
a central goal of United States education (p. 3). Along 
with this report are five panel reports that were linked to 
the specific sciences, technology, and mathematics. One 
panel report was devoted entirely to the reform of 
mathematics education (Project 2061, Mathematics 1989). 
Project 2061 consisted of three phases. The first phase 
focused on the substance of scientific literacy, which was 
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defined as the knowledge skills and attitudes that students 
should gain as a consequence of the school experience {p. 
vii). The second phase, which is now in progress, is the 
development of alternative curriculum models. There are 
presently four models under consideration at pilot school 
districts around the country {Update Project 2061). The 
project referred to benchmarks and blueprints as the 
guideposts to reach the goals of scientific literacy. 
Benchmarks were considered to be important concepts around 
which the curriculum should be based. Blueprints 
represented paths of reform in teacher education, materials 
and technology, testing, organization of schooling, 
educational policies, and educational research {p. 3). The 
final phase of this project will be a collaborative process 
to turn the first two phases into educational practice. 
One major difference between Project 2061 and the 
curriculum and Evaluation standards was the involvement of 
practicing teachers. There were seven consultants for the 
Mathematics Panel Report. None of these consultants were 
practicing teachers between kindergarten and twelfth grade. 
There were seven panel members who wrote the report. All of 
the panel members were associated with universities. Six of 
the seven consultants were university-based. The support 
base for the curriculum and Evaluation Standards is 
discussed later in this chapter. 
From the concluding remarks of the Mathematics Panel 
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Report are these two ideas: 
our overarching theme is that mathematics is a 
part of the human experience. It emerges from everyday 
experience and can be reflected back on that 
experience. 
Adaptations of natural language are needed to 
communicate successfully about mathematical ideas. 
Facility in the use of such "mathematical language" 
should be developed in parallel with the earliest 
mathematical experience (p. 41) . 
These two statements are linked to two of the NCTM 
Standards, Connections and Communications, that are 
discussed later in this chapter. 
The NCTM's curriculum and Evaluation standards report 
was the most broad-based in development, far-reaching in its 
recommendation, and specific in its application. The report 
is based on the development of twelve standards for 
mathematics education. Four of these standards have 
applicability across all math courses and all age levels. 
The standards were drafted during the summer of 1987, and 
revised during the summer of 1988, by a cross section of 
classroom teachers, supervisors, education researchers, 
teacher educators, and university mathematicians (p. v). 
The standards were developed to help articulate five general 
goals for students: 
1. Students learn to value mathematics. 
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2. Students gain confidence in their mathematical 
ability. 
3. students become problem-solvers. 
4. students learn to communicate mathematically. 
5. Students learn to reason mathematically (p 6). 
These goals went far beyond goals for traditional 
mathematics education. In particular, there was a need 
shown for students to connect mathematics to human 
experience and other academic disciplines. students need to 
see the relationships between their written and spoken 
language and the symbolism of the mathematical language. 
The grades 9-12 standards are: 
Mathematics as Problem Solving 
Mathematics as Communication 




Geometry from a Synthetic Perspective 




Conceptual Underpinnings of Calculus 
Mathematical Structure (p. 123) 
There were some very important, underlying assumptions 
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on which the standards were based. For high schools, one of 
the assumptions was that students entering ninth grade would 
have experienced mathematics in the context of the broad, 
rich curriculum outlined in the K-8 standards. Students now 
entering high school have not had that experience each of 
their years in school (p. 124). This raises the question, 
how are the standards implemented at the high school in the 
early years of the transition? Another important assumption 
is the concept of a core curriculum. Three years of 
mathematical study will revolve around a core curriculum 
differentiated by the depth and breadth of the treatment of 
topics and by the nature of applications (p. 125). Many 
high schools have tracks or ability levels that prescribe 
different mathematics for different students. Traditional 
tracking systems exist in K-8 programs, as well. 
According to Thomas Romberg (Kieran 1994) -the 
empirical, analytic, positivist set of notions about 
research has gradually given way to a broader perspective 
about what scholarly inquiry is about and what you can 
actually do". The Standards and other recent reforms were 
more concerned with the way students solve non-routine 
problems. To know mathematics is no longer considered to be 
a memorization of concepts or procedures, but rather is the 
ability to build arguments and justify answers (p. 585). 
The Standards refer to this process as -mathematical power". 
Mathematical power involves the ability to explore, 
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conjecture, and reason logically; to solve non routine 
problem; to communicate about and through mathematics; and 
to connect ideas within mathematics and between mathematics 
and other intellectual activity (NCTM, 1991). With the 
ability of technology to complete tedious manipulations of 
numbers, mathematics is evolving into problem-solving 
strategies. According to the NCTM, instruction needed to 
change from traditional practice to classrooms that are 
organized around the following premises: 
1. Selecting mathematical tasks to engage students' 
interests and intellect. 
2. Providing opportunities to deepen their 
understanding of the mathematics being studied and 
its applications. 
3. Orchestrating classroom discourse in ways that 
promote the investigation and growth of 
mathematical ideas; 
4. Using, and helping students use, technology and 
other tools to pursue mathematical investigations. 
5. Seeking, and helping students seek, connections to 
previous and developing knowledge. 
6. guiding individual, small-group, and whole-class 
studies (p. 1). 
The report went on to state that their were major obstacles 
in changing the present status of instruction. Teacher and 
student beliefs, as well as assumptions made by school 
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administrators and parents have a tendency to hinder change 
from traditional methods of teaching (p. 2). 
In general, reform movements in mathematics have 
emphasized a shift from learning theories that view 
mathematics as a system of definitions, rules, principles, 
and procedures, to a paradigm where mathematics is thought 
as a process in which the student must engage (Kieran, 
1994). 
Standards of Connections and Communication 
The first four of the twelve standards outlined by the 
NCTM were not content or course restrictive. These four 
standards underlie mathematics education at every level in 
every specialized content. These four standards are as 
follows: 
1. Mathematics as Problem-Solving 
2. Mathematics as Communication 
3. Mathematics as Reasoning 
4. Mathematics as Connections (p. 123) • 
Of these four standards, this study concentrates on two 
standards, Communication and Connection, since their 
implementation may have the most effect on mathematics 
classrooms. According to the Standards, students need the 
continued development of their language and symbolism to 
communicate mathematical ideas, and be able to 
1. reflect upon and clarify their thinking about 
mathematical ideas and relationships; 
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2. formulate mathematical definitions and express 
generalizations discovered through investigations; 
3. express mathematical ideas orally and in writing; 
4. read written presentations of mathematics with 
understanding; 
5. ask clarifying and extending question related to 
mathematics they have read or heard about; 
6. appreciate the economy, power, and elegance of 
mathematical notation and its role in the 
development of mathematical ideas (p. 140). 
If these ideas are compared to a National Science Foundation 
case study (Welch 1978, p. 6), where the sequence of 
activities in math classes consisted of a set routines where 
previous day's answers are read by the teacher, difficult 
problems were worked by the teacher, a short presentation of 
material was given by the teacher, ending with time to work 
on the next assignment, this standard implies tremendous 
change in the way classes are designed and processed, as 
well as a change in the role of the teacher in mathematics 
classrooms. The MSEB recommended a change from the teacher 
as a lecturer to one of role model, consultant, moderator, 
interlocutor, and questioner (p. 14). In these roles the 
teacher needs to appreciate the development of mathematics 
from both a historical and cultural perspective and well as 
develop their skills in communicating mathematics orally and 
in writing. Naisbith recognized in his study that basic 
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communication skills are more important in the change from 
an industrialized society to an information society. "To 
tap the power of technology, it is obligatory first to be 
able to communicate efficiently and effectively, to be both 
literate and numerate." students often have poor 
understanding of symbol notation and their conceptual 
understanding (Wearne & Hiebert 1988). Students can learn 
to properly manipulate the mathematical symbols without an 
understanding of the reason or use of such manipulation. 
They are unable to translate the manipulation into their 
natural language. Mathematical English and ordinary English 
differ in several ways. Mathematical objects usually have a 
single denotation, unlike ordinary English. Many vocabulary 
misconceptions arise when students cross from mathematical 
to ordinary language (Hart). As an example, the term 
multiply in ordinary English means to become larger, but in 
mathematics this is not necessarily true. The reading of 
mathematical language does not always move from left to 
right as ordinary English. Fractions and equations often 
involve vertical reading. Order of operations in 
mathematics opens an entire new way to read, and stands in 
direct conflict with ordinary English. 
Upon reaching high school students encounter the 
extensive use of specialized symbolism. According to the 
NCTM, this should progress from a natural extension and 
refinement of their own language. This mathematical 
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formalism allows students to manipulate complex ideas in a 
manageable fashion. Not even good readers of ordinary 
English can be assumed to be able to read mathematical 
English effectively {p. 142). Emig {1977) stated that 
writing is also important in content areas such as 
mathematics in order to enhance learning. It allows 
students to analyze, compare facts and synthesize 
mathematical material. According to McMillen {1986) writing 
makes students' thinking clearer. The Communication and 
Problem-Solving Standards were linked positively together in 
an article by Bell and Bell {1985) which showed that student 
writing can lead to improved problem-solving. Several 
studies suggest that writing can enhance learning in 
mathematics classrooms {Bell & Bell, 1985; Johnson, 1983; 
McMillan 1986). 
The National Council of Supervisors of Mathematics 
listed twelve components of essential mathematics {NCSM 
1988). One of these essentials concerned the communication 
of mathematical ideas. "Students should learn to receive 
mathematical ideas through listening, reading, and 
visualizing. They should be able to present mathematical 
ideas by speaking, writing, drawing pictures and graphs, and 
demonstrating with concrete models. They should be able to 
discuss mathematics and ask questions about mathematics". 
Much of the difficulty of students learning mathematics 
can be attributed to their awkwardness in handling the 
language used in formulating the subject (Project 2061, 
Mathematics). The importance of the relationship of 
ordinary language to mathematical understanding has been 
considered. Later in this study instructional strategies 
will be considered that enhance the use of language in the 
mathematics classroom. 
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The fourth standard, Connections, is interconnected 
with the other three standards. It has a strong link with 
the Communication Standard. According to the Standards (p. 
148), students should be able to: 
1. recognize equivalent representations of the same 
concept. 
2. relate procedures in one representation to 
procedures in an equivalent representation. 
3. use and value the connections among mathematical 
topics. 
4. use and value the connections between mathematics 
and other disciplines. 
Technology now allows the immediate graphing and 
manipulation of complex functions. Students will need 
translation skills between the different representations -
situations, tables of data, graphs, models and algebraic 
expressions. 
Historically mathematics concepts were presented as 
separate ideas, unconnected to other mathematical topics or 
real-life applications. Later course work may have 
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attempted to bring topics together, or students were 
expected to make the linkages on their own. In Connecting 
Mathematics (p. v) students should investigate patterns, 
data analysis, and modeling in order to connect their 
mathematical understanding to the world in which they live. 
Technology permits the expanded use of functions as a 
unifying strand of all mathematics curriculum. The 
calculator and its graphing utility allows students to 
quickly view the function geometrically, explore their 
properties visually, and to solve problems graphically. The 
calculator facilitates building and using connections among 
numerical, graphical, and symbolic representations (p. vii). 
Computer spreadsheets expand the need for mathematical 
knowledge of matrices. According to Driscoll (p. 94) there 
are benefits to the use of calculators in the classroom that 
fall under three categories. 
1. they provide a powerful tool for evaluating the 
depth of students' understanding of mathematics and 
for diagnosing mathematical misconceptions and 
difficulties. 
2. they permit teachers to adopt more freely some of 
the classroom behaviors that research has 
associated with the effective teaching of 
mathematics. 
3. they facilitate the teaching and learning of 
several concepts and skills which have 
traditionally been stumbling blocks in secondary 
school mathematics. 
By allowing students to manipulate numbers and observe 
patterns quickly calculators make it possible to connect 
student questions and conjectures into mathematical proof. 
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For many students, mathematics is a content that works 
toward problem-solving without making sense of the basic 
problem. The current mathematics curriculum fails in 
teaching applications of mathematics (Dossey et al., 1988). 
According to the MSEB (p. 4), there are two outdated 
assumptions concerning mathematics that control our guidance 
system for students. 
1. Mathematics is a fixed and unchanging body and 
procedures. 
2. To do mathematics is to calculate answers to set 
problems using a specific catalog of rehearsed 
techniques. 
The report also indicated that changes are being made 
by the introduction of courses that have a greater emphasis 
on topics that are relevant to students' present and future 
needs. From Everybody Counts (p. 59), students retain best 
the mathematics they learn by processes of internal 
construction and experience. 
Instructional and Leadership Strategies 
Teachers and administrators of high school mathematics 
need to consider changes in three areas of mathematics 
instruction. According to the NCTM Addenda Series, A Core 
curriculum, the following changes need to be made: 
1. Reshape the mathematics content 
2. Reshape the Pedagogy of mathematics instruction; 
3. Reshape the assessment of mathematics learning 
(p. v) • 
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With respect to content, the mathematics program needs 
to identify a core of content appropriate to all students. 
This core of content needs to include mathematical subjects 
that have been excluded in the past, such as statistics, 
data analysis, probability, and discrete mathematics (p. v). 
Mathematical content needs to be linked together throughout 
the K-12 program, as well as connected to the real world. 
According to the Professional Standards for Teachers of 
Mathematics, instruction needs to move toward •connecting 
mathematics, its ideas, and applications - away from 
treating mathematics as a body of isolated concepts and 
procedures" (Professional Standards, p. vi). Connecting 
mathematics can take place between the different mathematics 
courses i.e. integrated mathematics courses, between 
mathematics and other subject areas i.e. science, history, 
etc., and between mathematics content and the world outside 
the school. Goffree (1985) portrayed the presentation of 
mathematics content in three different styles. The 
prevailing style used by teachers is one in which the 
textbook is used as an instrument followed in sequence with 
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only minor variations on the part of the teacher. On the 
other extreme is a curriculum that is developed from a 
constructive view of both content and pedagogy . The 
reality of the way teachers operate in the classroom, and 
the changes recommended by the Standards tend to indicate a 
need for less sequence-driven texts, as well as changes in 
pedagogy. According to simon (1995), the task of 
reconstructing mathematics pedagogy on the basis of a 
constructivist view of learning is a considerable challenge, 
one that he says the mathematics education community has 
barely begun. Cooney (1988) found that constructivist 
teaching was threatening to students, and their reactions 
drove teachers towards the more mechanistic style of 
teaching, and that the education of teachers should involve 
learning to choose worthwhile tasks for students, conducting 
discourse about mathematics in the classroom, emphasizing 
problem solving, communication, and reasoning. 
According to NCTM's Connecting Mathematics. Addenda 
Series, pedagogical changes should be closely linked to the 
communication standard. The following suggestions are 
given: 
1. Actively involving students in constructing and 
applying ideas. 
2. Promote student interactions through effective 
questioning techniques. 
3. Use a variety of instructional formats such as 
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cooperative grouping, individual exploration, whole 
class instruction and projects. 
4. Use calculators and computers as tools for learning 
and doing mathematics (p. vi). 
In addition, Gravemeier (1994) states that mathematics must 
change from a system of definition of rules, principles, and 
procedures to a process in which a student must engage. The 
aim is to find out, or make sense of, what is going on now 
(p. 443). 
The Professional Standards for School Mathematics 
Teachers outlines four major responsibilities for teachers: 
1. Setting goals or creating mathematical tasks to 
help students achieve these goals. 
2. Stimulating and managing classroom discourse so 
teacher and student are clearer about what is being 
learned. 
3. Creating a classroom environment that supports 
teaching and learning. 
4. Analyzing student learning to make ongoing 
decisions (p. v). 
The final key to change involves the choice of assessment, 
and linking that assessment back to instruction and 
learning. In the Assessment Standards for School 
Mathematics, there are four issues that are being challenged 
in present-day assessment methods. The first issue is the 
practice of grouping or tracking students for the purposes 
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of instruction. The NCTM is in opposition to this practice. 
Department chairs play a large role in this practice, as 
they usually are involved in the construction of classes at 
the high school level. Another issue presented in this 
document is the grading practices of most schools. Such 
practices are not deemed totally objective nor do they 
promote higher-order thinking. The other two issues that 
are challenged are concerned with the type of testing, 
teacher based, criterion referenced, and norm referenced 
tests. The Assessment Standards advocate that valid 
assessment would compare students with similar performance 
standards, rather than comparing students with one another. 
Change in mathematics' instruction as in other educational 
reforms is not going to be easy. Fullan (1991) states that 
change comes from political as well as educational motives. 
•it also produces overload, unrealistic time-lines, 
uncoordinated demands, simplistic solutions, misdirected 
efforts, inconsistencies, and underestimation of what it 
takes to bring about reform" (p. 27). Daily pressures faced 
by teachers and administrators are outlined by Huberman 
(1983) when faced with reform. Teachers are faced with 
thousands of interchanges each year, for which they are 
required to act spontaneously. They are asked to be 
multidimensional and carry on many tasks at the same time. 
They have to adapt to everchanging conditions, from minute 
to minute and year to year, and they understand that the 
28 
personal interactions with their students is of utmost 
importance to their success in presenting the concepts (P 
482). Fullan goes on to state the difficulty that teachers 
have with reform efforts. 
1. There is a need to use new and revised materials on 
a constant basis. 
2. There is a need to use new teaching approaches and 
strategies. 
3. There is a possible need for the alteration of the 
teacher belief system (p. 37). 
All of the above require support provided by staff 
development and supervisor expertise. The literature is 
extensive in all phases of educational reform. This study 
attempts to learn of the progress that high schools in the 
North Suburban Chicago area have made in the six years since 
the publishment of the standards. Chapter III presents the 
methodological procedures used in this study. 
CHAPTER III 
METHODOLOGY AND PROCEDURES 
Introduction 
This chapter describes the method and procedures used 
to research and gather data, and to analyze and interpret 
the results related to the strategies which are being used 
by high school mathematics departments to aid in the 
implementation of the NCTM Curriculum and Evaluation 
Standards. 
Included in this chapter are: (a) a statement of the 
problem that was researched, (b) a description of the 
experimental design of the study, (c) a rationale for the 
design as related to the problem under study, (d) an 
explanation of the instrumentation and procedures used, and 
(e) a discussion of how the results will be analyzed in 
order to answer the research questions. 
Statement of the Problem 
This study investigated the implementation actions and 
strategies, based on the NCTM Standards, that foster 
educational change in mathematics instruction at the high 
school level. An attempt was made by this study to 
determine the present condition of high school 
implementation based on teacher knowledge of the NCTM. 
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standards, actual implementation actions on the part of 
teachers and department chairpersons related to the NCTM 
Standards, and teacher concerns about changes recommended by 
the NCTM Standards. Of particular interest in this study is 
the two Standards ref erred to as the Connections and 
Communication Standards. Specifically, the study examined 
the following research questions: 
1. What leadership and instructional strategies are 
presently being used in high schools to support the 
implementation of the NCTM Standards? 
2. To what extent have the NCTM Standards of 
Connections and Communication been implemented in high 
schools? 
3. What problems have high schools encountered that 
hinder the implementation of the NCTM Standards in high 
schools? 
4. What is the commitment of high schools to the 
implementation of the NCTM Standards? 
Rationale for the Research Design 
The purpose of this study was to examine existing 
conditions that are contributing to or inhibiting the 
implementation of the NCTM Standards, to find out what 
conditions are desirable, or are considered to be best 
practice, and to assess the progress of high schools as they 
incorporate new instructional and leadership strategies 
based on the NCTM Standards. 
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The Curriculum and Evaluation Standards were published 
in 1989. There should have been enough time for 
dissemination of the Standards to the majority of practicing 
mathematics teachers and supervisors at the time of this 
study. The Standards are far-ranging in their 
recommendations for mathematics curriculum and instruction 
at all levels from kindergarten through twelfth grade. This 
study was interested in a wholistic look at progress, or 
lack of progress, in the implementation at the high school 
level. In order to accomplish these objectives, it was 
necessary to collect information on present conditions and 
concerns through a survey of practicing mathematics 
teachers. This data was used to assemble a profile of the 
present conditions as identified by a large number of 
mathematics teachers. Since this study was concerned with 
actions and strategies closely linked to instruction and 
supervision, teachers and department chairpersons were the 
primary sources of data. According to Best, this data is 
collected by systematic description and analysis of all the 
important aspects of the present situation (Best, 1970). 
According to Fullan (Fullan, 1991), there are three 
components of implementing any program or initiative 
directly related to the teacher. They are (1) the possible 
use of new materials, (2) the possible use of new teaching 
approaches, and (3) the possible alteration of beliefs. The 
survey was divided into three parts, Parts I, II, and III, 
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which closely matched these three components (see Appendix 
I). Fullan also stated that "innovation paradigms" used to 
trace the implementation of innovation often miss the 
thousands of small innovations that individual and small 
groups of teachers engage in every day. Continuing, Fullan 
says that most teachers do not have adequate information 
access, time, or energy: the innovations they do adopt will 
be individualistic (and unlikely to spread to other 
teachers) (p. 56). This study assessed those individually 
developed strategies along with more formally initiated 
innovations that teachers and administrators were presently 
putting into practice. The large amount of potential change 
recommended by the NCTM Standards necessitated follow-up 
interview in order to gain perspectives on the survey 
responses. In particular, this interview was used to 
validate and expand upon teacher responses on the survey, 
and provide insight into leadership actions of the 
department chairpersons. 
Design of the Study 
This first part of this study used a survey to gain 
information about successful implementation of the Standards 
at 42 high schools in Kane, Lake, Dupage, and Suburban Cook 
Counties. The purpose of the survey was to identify schools 
that indicated they were successful in three areas: Part I. 
Knowledge of the Standards. Part II. The use and support 
of new instructional strategies that enhance the 
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implementation of the Standards. Part III. A concern level 
that indicated that the individual teachers did not find the 
Standards incompatible to student needs or departmental 
goals. The full survey is given in Appendix I. The survey 
contained a total of 62 questions using a Likert scale of o 
to 7 for each question. Part I, "Knowledge of the 
standards," had 21 questions. Part II, "Instructional 
Strategies and Support Policies," had 25 questions. Part 
III, "Concerns," had 16 questions (see Appendix I). 
Teachers were asked to rank their departments or themselves 
as to the truth of each question as it applied to their 
situation. The higher the number on the scale the more 
agreement the teacher had with the concept. The survey was 
analyzed with mean scores and standard deviations on each 
question. A pilot survey was given to 15 mathematics 
teachers and one department chairperson from a school not 
included in the 42 schools. 
The selection of schools was limited to the Kane, 
DuPage, Lake, and Suburban Cook Counties. Only schools with 
ACT and IGAP composite mathematics scores above average (ACT 
= 21.0, IGAP = 250) for the State of Illinois were used in 
the survey. !GAP and ACT scores for the potential schools 
was supplied by the DuPage-Kane Educational Service Center. 
Schools were contacted before the survey was sent. First, a 
letter of introduction was sent to each department 
chairperson (see Appendix II). This letter was followed by 
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a personal phone call to each school in order to determine 
the number of full-time mathematics teachers on staff. 
Departments were asked to include teachers that had a 
minimum of one year's experience in mathematic's teaching, 
but exclude teacher who had a partial teaching load outside 
of mathematics. Department Chairpersons were asked to 
distribute, collect, and return all surveys. Each group of 
surveys sent to a high school was coded with a single number 
ranging from 1 to 42. A data-base of information was 
gathered which included the school name, test scores, 
number of teachers in the department, names and responses of 
Department Chairpersons, school code numbers, and basic 
contact information. A partial summary excluding 
confidential information is included in Appendix II. All 
other information remained confidential. Permission for a 
follow-up interview with the Department Chairperson was 
included with the surveys (see Appendix III). Each school 
was then sent the number of surveys that matched the number 
of identified teachers, along with a letter to the 
Department Chairperson to further clarify the method of 
distribution and collection (see Appendix II). Results of 
this survey were used to form a ranking of high schools (see 
Table I). Twenty-eight of the 42 high schools responded to 
the survey. In some cases the Department Chairpersons 
agreed to conduct the survey, but did not agree to a follow 
up interview. The schools were coded with numbers 1 through 
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42. The coded districts with the number of returns, N, the 
number of identified mathematics teachers, the number of 
returns, the ACT and !GAP school scores and an indication of 
consent for further interview is included in Appendix III. 
Three schools were selected on the basis of their overall 
rank on the total survey, department chairperson consent and 
availability for a further interview (see Appendix III), and 
consideration of scores on the individual Parts I, II, and 
III (see Appendix I). An item-analysis was completed for 
each of the 42 schools in the original survey that responded 
(see Appendix IV). Comparisons of strengths and weaknesses 
were made between the three selected schools on each of the 
questions in the Parts I, II, and III of the survey. The 
results of this analysis were used in the follow-up 
interviews with the department chairpersons. 
The second part of data accumulation for this study was 
the follow-up interview with the three department 
chairpersons of the selected schools. An outline of 
potential questions was prepared and sent to the department 
chairpersons in order to prepare them for the nature of the 
interview (see Appendix V). Interviews were then conducted 
at each of the three high schools. These interviews were 
conducted to learn more about the leadership and 
instructional strategies employed at the school by teachers 
and department chairpersons from a chairperson perspective. 
As stated, the initial data for this study was gained 
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from a survey of mathematics teachers at the high schools 
(see Appendix I). This survey attempted to identify 
progress in three concepts, Parts I, II, and III that are 
important for implementation of the NCTM Standards (see 
Appendix I) . The second part of this study, concerned with 
an in-depth interview of mathematics department chairs, 
included an examination of important departmental and 
district-wide policies, a review of instructional materials, 
and a compilation of new programs and strategies intended to 
support the Standards. The interview of Department 
Chairpersons for this study followed a qualitative research 
approach. Bogdan and Beklen (1982) listed five 
characteristics of qualitative research . First, 
qualitative research has the natural setting for the direct 
source of data (p. 27). Qualitative researchers feel that 
context can be discerned when the researcher goes to the 
particular setting. Second, qualitative research is 
descriptive (p. 28). The data collection is in terms of 
words and pictures, and is not so concerned with numbers. 
Third, qualitative research is concerned with process rather 
than outcomes. Attitudes and expectations can be understood 
better through this type of investigation. Fourth, 
qualitative researchers tend to analyze their data 
inductively (p. 29). In this type of research abstractions 
and conclusions develop through the research, and are not 
based on testing a pre-determined hypothesis. Fifth, 
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meaning has an essential place in the qualitative approach. 
Qualitative researchers are interested in the perspectives 
of the participants. 
This study was not only concerned with the actual 
implementation of the standards, but is also concerned with 
the participants view of their successes and concerns. Both 
the initial teacher survey and the follow-up interview of 
the Department Chairpersons asked for qualitative judgements 
of their successes in implementing the Standards. 
Limitations of the Methodology 
From the beginning of this research, a qualitative 
investigation was determined to be the best direction for 
examining the answers to the research questions. The 
initial quantitative design was used to best formulate the 
types of questions to bring to the interview, the specific 
schools to include in the interview, and the teacher 
attitudes and beliefs that contribute to their school's 
successes. 
Schools were limited to those who had students scoring 
above average on two standardized tests (ACT = 21.0, !GAP = 
250). This list is given in Appendix III. The problems and 
concerns of these schools may have differed significantly 
from those schools that were not selected. No attempt was 
made to determine factors other than success on the ACT and 
!GAP that may have influenced their progress at 
implementation of the NCTM Standards, such as economic base 
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of the school system or community characteristics. The 
results of this study are not generalizable to a cross 
section of high schools based on this limited selection. 
Furthermore, of the original 42 schools only three schools 
were selected for further study. The three selected schools 
were not intended to represent the remaining selected 
schools, but rather were chosen because they may be 
atypical. The investigation attempted to find certain 
similarities and differences among these three selected 
schools, as related to the research questions. Since all of 
the original 42 schools were selected from relatively 
affluent areas in the four counties, their concerns and 
attitudes would not be reflective of all high schools. 
However, these limitation may provide a stimulus for further 
research. 
CHAPTER IV 
PRESENTATION OF THE QUALITATIVE FINDINGS 
Introduction 
This chapter presents the results of the study and an 
analysis of the data. The data for this study were gathered 
primarily from two sources: first, a survey was conducted 
of teachers in 42 high schools from Kane, DuPage, Lake, and 
suburban Cook counties; second, three department 
chairpersons were selected for further interviews based on 
the results of the teacher surveys. This chapter will first 
present the data from the survey followed by a narrative of 
the interviews. The survey of the three high schools and 
interview questions were designed to answer the following 
research questions: 
1. What leadership and instructional strategies are 
presently being used in high schools to support the 
implementation of the NCTM's standards? 
2. To what extent have the NCTM's Standards of 
connections and communications been implemented in high 
schools? 
3. What problems have high schools encountered that 
hinder the implementation of the NCTM Standards in high 
schools? 
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4. What is the commitment of high schools to the 
implementation of the Standards? 
Results of the Teacher Suryey 
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Forty-two high schools in the selected counties were 
sent a total of 507 surveys. Forty-one of the schools had a 
person designated as the Department Chairperson. Return 
data concerning the survey and agreement to further 
interviews is given in Table I. A more detailed school-
by-school analysis of returns is given in Table II, showing 
the number of teachers and the number of returns from each 
school. Also included in Table II are the mean scores for 
the total survey and the three individual parts of the 
survey, along with their respective standard deviations. 
These scores reflect the use of a Likert scale of O to 7 on 
the survey (see Appendix I) which was amended for 
statistical purposes to range from 1 to 8. The scores were 
statistically reversed for the third part of the survey in 
order to show that a high mean score indicated a low level 
of concern over implementation and a low score indicated a 
high concern. From this ranked data, three schools were 
selected for further study. The highest ranked school would 
not agree to an interview. The three schools selected were 
coded number 7, 14,and 40 (see Appendix III). The item 
analysis for these three schools is given in Table III. 
Number 7 ranked sixth in overall mean score. However, this 
school ranked fifth in Parts II and III. 
TABLE I 
RESULTS OF SURVEYS OF HIGH SCHOOL MATHEMATICS TEACHERS 
Number of School Surveyed 
Number of Schools Returning 
Percentage of School Returns 
Number of Surveys Sent 
Number of Surveys Returned 
Percentage of Surveys Returned 
Number of Department Chairs Agreed to 
Interview 
Number of Department Chairs that did 
not Agree 












Number 14 ranked second in overall mean score, but finished 
first on Part I and second on Part II. Their higher level 
of concern suggested an interesting reason for follow-up. 
The results of the third choice, number 40, showed the 
opposite. This school's mean score was not among the top, 
but their concern level was lowest of all schools selected 
{see Table I). 
An item-analysis was completed for each school in the 
survey {see Appendix IV). In order to find common ground 
among the three schools, the scores were further analyzed in 
order to find common agreement of present situations. The 
following is a discussion of those questions. consideration 
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TABLE II 
RESULTS OF SURVEYS FOR ALL RESPONDING SCHOOLS 
I District! Total Part I I Part II I Part Ill I 
I code I N I % IMeanl SD ! Mean! SD I Mean! SD !Mean! SD 
I 1 7 58 i 5.76: 0.69 ! 6.02 ! , .07 i 5.58 i 0.89 ! 4.71 ! 0.77 
I 2 9 60 i t I I I I • . 5.60 1 0.66: 5.31 i 1. 13 I 5.19: 0.94: 4.92' 1.37 
3 8 67 i 5.39: 0.58: 5.27; 0.94 ! 4.61 ! 0.87: 5.03: 1 .12 
4 6 ! 100 ! 5.84: 0.68: 6.19 ! 1.02 ! 5.31 : 0.78; 4.84' 1.14 
5 12 : 80 j 5.72 ! 0.57: 5.20 ! 0.83 ! 5.49 ! 0.71 5.09 0.98' 
7 13 100 : 5.91 ' 0.46' 5.50' 1.70: 5.65 '. 0.51 5.38 0.88 
9 14 64 : 5.56 0.55' 5.53 1.03: 5.27' 0.56 4.66 1.37 
1'1 8 67 '. 5.75 0.43 5.85 0.88 5.43 0.83 4.77 0.74 
12 2 17 :4.45 0.32 3.62 0.40. 4.86 0.03 3.50 0.88 
1~ 10 100' 6.24 0.38 6.58 0.61 ; 5.95 0.60 5.20 0.96 
16 7 70 '5.90 0.48 5.76 0.67: 5.70 0.80 5.24 0.87 
18 7 58 : 6.41 0.43 6.20 0.83' 6.59 0.55 5.52 1.27 
19 13 100. 5.95 0.62' 5.97 1.48. 5.54 1.01 5.43 1.05 
20 8 67 : 5.57 0.52. 5.70 0.85 5.14 0.49 4.50 1.20 
22 4 so '5.27 0. 15 4.63 0.79 5.13 0.81 4.60 0.49 
23 4 45 : 3.96 0.77 3.33 0.84 3.61 1.1 5 3.32 0.60 
24 11 73 : 4.98 0.64 4.84 1.00.: 4.42 0.77 4.35 0.87 
25 9 75 " 5.96 C.33 6.15 • 0. 73 : 5':67 0.55' 4.91 0.97 
26 7 58 ' 5.31 0.72 4.60 1.38 5. 15 0.64 4.85 0.84 
27 10 83 : 5.16 0.65 4.99 0.93' 4.52 0.91 4.62 0.60 
28 3 25 ~ 5.89 0.16 6.32 0.51 : 5.40 0.21 . 5.02 0.19 
29 3 38 '4.65' 0.24 3.74' 1.32 I 4.40 0.28' 4.67 , .49 
31 5 42 ! 5.83 0.90 5.25: 1 .44: 5.47 1.09 5.91 0.77 
32 2 17 : 3.76. 0.77 1.98' 1 .38: 4.02 1. 10: 4.06 0.36 
34 10 92 : 5.43 0.47 4.97 0.91 : 5.49 0.67: 4.36 0.49 
36 7 41 I 5.47 o. 12 5.95: 0.14· 5.44 0.14:3.13 0.42 
39 8 67 ! 5.44 0.55: 4.61 : 0.89: 5.29 0.79 4.52 0.66 
40 7 58 i 5.73 0.79: 4.90 I 1.74 i 5.40. 0.82 6.09 0.87 
41 10 77 ! 6.02' 0.47: 6.22 ! 0.83 ! 5.62; 0.72 5.19 0.70 
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TABLE III 
ITEM ANALYSIS OF RETURNS 
District Code Number = 7 
Item Analysis of Returns 
P. I= Part I of survey, P. II= Part II of survey, P. Ill= Part Ill of survey 
SD = Standard Deviation 
Min.= Minimum. Max.= Maximum 
Number of valid observations = 1 3 i 
P. I : Mean' SD !Min. I I ' I I ' I Max. P. II: Mean: SD ; Min. Max1 P. Ill Mean! SD Min. Max. 
I 
1!s.92'1.a5: 2! ai 
I 
1; 6.77 1.24i Si al 1i4.92i1.55: 21 8 
1.75: 2! 2! 
I 
3! 2: 6.31 7; 2: 5.92; 1.55; 71 2: 6.15' 1.34 8 
3' 5.77 1.59· 2! 7' 3: 6.92 1 .04: 51 8 3'.4.69'1.93 2! 8 
4 5.00 2.04 2; 8' 4 6.54 1.05' 4; 8: 4 4.85 1.91 21 7 
5, 5.23 1.83 2' 8 5 7.23 0.73 6: 8. 5' 5.92 1.38 4; 8 
6 4.69 3.15 1 ! 8 6' 7.08 0.76 6i 5: 6 6.38 1.12 4 8 
7 4.85 3. 18 1 : 8 7 7.62 0.87' 5' 8' 7 4.31 ' 2.21 1 8 
8 7.31 0.85 6: 8 8. 7.92 0.28 7 8: 8' 4.38: 1.80 1 7 
9. 7.62 0.51 T 8 9 6.69 1.18 5 8: 9 6.31 1.60 3: 8: 
10 6.15 1.52 3 8 1 O· 6.54 2.11. 2' 8 10 6. 15 1.77 3 ai 
I 
11 . 7.08 1.04 5 8 1 1 6.38 1.61 : 3 8' 1 1 5.85 1 .82 3: 8: 
12 6.00 1 .73 3 8 12. 7.15 1.21 4: 5· 12. 4.92 1 .32 3 7: 
13 4.08 1.66 2· 8' 1 3 5.08 0.95 3 6' 13, 5.08 2.40 0: 8j 
14 3.62 1 .98 o' 81 14: 5.69 1.38 4' 8 14: 4.23 2.20 O' 8! 
! 
15 4.3 i 1.89 O' 7 15 5.31 1 .SS 3 5· 15 5.46: 2.26 O· ai 
16 4.85 2.34 1 ; 8: 16'5.31 1 .44 3; 7' 16 6.46• 2.03 0: 9i 
oi 
I 
17 3.23 2.62 8: 17 4.00 1.78 1 ' 7; 
18, 4.23 2.77 1 : 8· 18 4.31. 1.60: 2' 8 
19: 5.92 0.76 6! 81 19: 3.00 0.91; 2: s: 
20' 5.69 1 .84 1 !. 8! 20 1 2.62. 0.65 1! 3: 
21 1 s.a5· 0.90' 4; 7: 21: 5.92 1 0.95; 4i 7! 
I 22: 3.54. 1.33; 1 i 5; 
I 23: 3.85 1.57: 2: 7i 
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TABLE III (continued) 
District Code Number = 40 
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is given when each of the three schools ranked a particular 
question below or above the mean score. The three schools 
showed some agreement on questions 14, 15 and 17 on Part I 
(Knowledge of the Standards) of the survey. Each school 
rated these questions lower than the mean score. Question 
number 14 asked about their knowledge of district-wide 
policies related to the Standards. Question number 15 asked 
about the level of knowledge of the Standards by 
administrators other than the department chair. Question 
number 17 asked whether district-wide committees of 
mathematics used the standards as a criterion for their 
outcomes. Question numbers 1 and 11 scored above the mean 
on all three schools. Question number 1 asked about the 
availability of Standards documents in the department. 
Question number 11 was concerned with their opinions about 
administrative support from the department chairperson and 
other administrators, with respect to instructional 
implementation of the Standards. 
On Part II (Instructional Strategies and Support 
Policies) of the survey, all three high schools indicated 
weak scores in questions 19, 20 and 22. Question 19 
concerned the increase in field trips and activities related 
to mathematics. Question 20 asked about their use of 
outside speakers and experts used in the mathematics 
classrooms. Question 22 dealt with the decreased use of the 
textbook as the primary source of instruction. The three 
schools had questions 5 and 8 in common with scores well 
above their mean score. Question 5 asked about the 
increased use of scientific and graphing calculators in 
their classrooms. Question number 8 asked about the 
availability of graphing calculators in their department. 
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For Part III (Concerns) of the survey, the three 
schools showed scores well below their means on questions 3 
and 12. Question number 3 asked for their concern with 
student preparation aligned to the Standards. Question 
number 12 asked for their concern with respect to resources 
needed to support the Standards. There were three questions 
that the three schools scored highly in this part of the 
survey. They were questions 6, 9 and 10. on Question 6, 
teachers showed a low level of concern about expertise 
and/or support for the Standards implementation. On 
Question 9, teachers showed a low level of concern about any 
threats to their professional status due to changes 
occurring in mathematics. On Question 10, they indicated a 
low level of concern over their ability to adapt to changing 
roles of mathematics teachers as promoted by the Standards. 
Summarizing the above statements, teachers felt 
positive about the support by administration of any effors 
towards implementation of the Standards and felt there was 
adequate preparation for incoming students nor an attempt 
for field-based strategies outside of the classroom. They 
also felt adequate in terms of any changes required by the 
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standards. 
Discussion of the Interviews 
This study was primarily qualitative in design, and 
therefore, the emphasis was placed more on description and 
discovery, rather than on hypothesis testing or establishing 
causal relationships. For that reason, data accumulation in 
this type of research may lead the researcher in directions 
not anticipated. According to Rudestam, qualitative 
research seeks to understand the phenomena in their 
entirety in order to give a complete understanding of a 
person, program, or situation. Rudestam also says that 
qualitative research is inductive in its approach, moving 
towards the development of general patterns that emerge from 
the cases under study (p. 32). 
As previously discussed, the first part of this study 
accumulated data from a survey of mathematics teachers 
concerning teacher knowledge of the Standards, successful 
implementation of strategies that support the Standards, and 
concerns about the implementation of the standards, along 
with a ranking of high schools with regard to that 
implementation. As expected there were wide differences as 
to the extent of the teacher involvement in change both 
within schools, and from site to site. 
This section concentrates on data from interviews from 
three mathematics department chairs. According to the 
ranking based on the teacher surveys and approvals given for 
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further study, department chairs were interviewed for 
approximately two hours at three different sites. The 
information gathered in these interviews was used to 
qualitatively contrast and compare the reasons that may have 
led to successful introduction of concepts contained within 
the Standards. 
The selected department chairpersons were sent an 
outline (see Appendix V) of questions two weeks before the 
scheduled interview in order to be able to better respond 
and to prepare any documentation that would be needed. 
More basic questions concerning demographics and related 
topics were presented at the interview (Appendix?). The 
interview with the department chairs allowed for an in-depth 
look at specific policies, school improvement plans, and 
instructional material support for these strategies. With 
permission from all department chairpersons, the interview 
was tape-recorded. The interviewer also took notes to 
clarify statements. Interviews are reported in a narrative 
form. In order to retain confidentiality and provide 
consistency, the schools and Department Chairpersons 
referred to in this study were: 





- Mr. Black 
- White 
- Ms. Green 
School 40 School Name - Red 
Department Chairperson - Ms. Green 
Interviews with Department Chairperson 
School Gold - Mr. Black 
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Mr. Black is the Department Chairman of a high school 
in DuPage County. This high school has approximately 2,400 
students. He described the students as mainly middle-class 
students with the majority of them having college-intending 
course selections. The faculty consisted of 18 full-time 
mathematics teachers. His particular job classification 
required him to supervise and evaluate all mathematics 
staff, with occasional help from the assistant principal. 
He indicated that he was a long time employee of the school 
with over fifteen years as a mathematics department chair. 
Mr. Black had a teaching load of two classes. 
Recently, he has concentrated his teaching in the subject of 
pre-calculus, which is primarily a class for seniors, but 
had a few juniors enrolled. He estimated that during the 
course of a school year he has been required to do between 
fifteen and twenty evaluations of teachers. There was one 
unique feature to the school's evaluation plan. The 
department chair usually does the observation and 
post-conference part of the evaluation, but does not mark 
the State of Illinois rating of the teacher. Ratings are 
completed by the Principal or Assistant Principal. This 
procedure may have occurred due to the district's placement 
51 
of the department chairs in the teachers' negotiating unit. 
They are formally designated as teachers, and not as 
administrators. Mr. Black felt the time will come when this 
designation may cause a conflict of interest and possible 
grievance. During one contract negotiation, Mr. Black was 
part of the teachers' negotiations team. On the other side 
(administration) was his Principal. He indicated that this 
adversarial role made him and the Principal uncomfortable. 
Mr. Black indicated a high regard for the teachers on 
his staff. There was considerable experience of the staff 
in the teaching of mathematics, with no new teachers having 
been hired for some time. Many of the present staff had 
been hired after completing their student teaching at Gold 
School. Mr. Black felt that the collegiality of the 
mathematics staff had increased considerably when the 
teacher work room had been renovated. Staff members were 
placed in a common work room, with tables and areas for 
working together. He indicated that there was a 
considerable amount of common planning time and 
opportunities for sharing due to the modified room, as well 
as changes that had been made to teacher loads. Most 
teachers taught five classes during the school day. Their 
supervision load outside of teaching was minimal. This fact 
allowed teachers two opportunities. First, time became 
available for them to help students. One area of the room 
was designated as a student help area; second, they had the 
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common time to share ideas and prepare lessons. When asked 
if there was a formal structure to identify lead teachers, 
he stated that lead teachers developed informally, but he 
recognized the importance of the concept. He later added 
that one teacher was given a reduced teaching load, four 
classes, because of her involvement in workshops and other 
matters outside the normal teaching requirements. 
School Gold is one of four high schools in the 
district. The district is high school only. Mr. Black 
indicated that the number of elementary feeder schools 
created problems for curriculum alignment and improvement. 
Several K-8 districts feed into Gold School. The department 
chairpersons meet a minimum of twice yearly with middle 
schools who send students to Gold School. These meetings 
help, but he felt continuity would always be a problem 
having separate feeder districts. He also stated that any 
changes made at the high schools demanded good communication 
with the feeder schools. 
On the other side, Mr. Gold felt that the autonomous 
nature of the school allowed by the district helped them to 
speedily make some changes. School Gold is allowed to make 
curricular and instructional changes independent of the 
other high schools in the district. Textbooks are chosen by 
the mathematics teachers within the school, as the need is 
determined by his staff. They are not tied to a number of 
years rotation on any particular text. They may change as 
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often as every three years. Pilots are usually conducted 
for one year before any text is selected for use in the 
school. Mr. Black said that they have been using the 
Standards as a basis for text selection since the original 
working drafts became available in the mid- to late 1980's. 
one other aspect that allows his school to change texts 
frequently is that the school does not rent texts. students 
are required to purchase textbooks. This relieves the 
school of inventory and warehousing of texts and lessens the 
school's commitment to any one text. However, he stated 
that there is considerable parent resentment to the yearly 
purchase of texts. 
The department has established requirements for student 
purchase of calculators. Presently, all students are 
required to have a minimum of a scientific calculator. 
students who enter courses above geometry are required to 
purchase graphing calculators. The particular brand of 
calculator is not specified, and this leads to some problems 
in instruction due to the different capabilities of each 
different type. Mr. Black says that one brand, Texas 
Instruments TI 82, is recommended and is usually the 
calculator chosen by the students. The department maintains 
a classroom set of these calculators. There are some times 
that teachers use these as loaners for students who do not 
have their own. Each room has an overhead calculator for 
teacher use in demonstrating techniques. 
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Mr. Black has observed the decline in computer 
programming courses. He also feels that there has been an 
overall decline in the use of the computer in mathematics 
classrooms. The department and school have computer 
laboratories for student use, and a bank of Macintosh 
computers for student and teacher use. He feels part of the 
reason for this decline is the lack of availability and 
mobility of computers, as well as the lesser expense of 
graphing calculators as compared to the computer. He also 
saw the use of the computer more suited to other 
departments, such as business, language arts, and industrial 
technology. 
With regard to teacher's knowledge of the Standards, 
Mr. Black felt that his department has a good working 
knowledge. He stated that their involvement actually 
preceded the publication of the standards, as they were 
actively involved in the development of the Standards. 
Members of his faculty are often called upon to present at 
regional, state, and national conferences. The District has 
supported time away from the classroom for these 
presentations and attendance at conferences and workshops in 
mathematics instruction. Teachers that want to participate 
are rarely turned down by the school administration. Gold 
School has used their Eisenhower funds exclusively for 
mathematics teachers over the past few years. 
Mr. Black stated that multiple copies of the NCTM 
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Curriculum and Evaluation Standards are available to 
teachers in his department, and almost the entire staff are 
members of the NCTM. On occasions, staff members have been 
asked in small groups, or as individuals, to prepare a 
report at staff meetings on each of the 14 standards for 
high schools. He feels that this involvement has increased 
their knowledge of the Standards. 
There is no district coordinator for mathematics. The 
department chairpersons are considered to be the experts in 
the field, and their decisions are usually accepted. Mr. 
Black says that one of the assistant superintendents has a 
background in science and mathematics, and this fact 
facilitates educational improvement in these areas. 
However, he indicated that a mathematics background is not a 
requirement of the position, and a change could be made at 
any time. Coordination among schools and department chairs 
has been improved recently by the introduction of Electronic 
Mail. Mr. Black said that he maintains frequent contact 
with his peers at the other high schools. 
Besides the collegiality issue, Mr. Black said that 
considerable progress has been made in instructional 
improvement aligned with the Standards due to the selection 
of certain texts. Gold School committed itself to the UCSMP 
(University of Chicago Secondary Mathematics Project) a few 
years ago. The majority of the texts used in the department 
are from this project. Although Mr. Black felt other texts 
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are modeling themselves after this project, his department 
was involved early in changes based on the Standards. He 
stated his belief that this project makes a positive impact 
in connecting mathematics to the real world. He indicated 
positive responses from parents for the use of this series 
of texts. These texts have an increased use of natural 
language that relates directly with the Communication 
Standard. 
One of the developing instructional strategies being 
used in his department is the use of a stock market study. 
students in this course are required to do a project on the 
stock market. They prepare a written, and sometimes oral, 
report of their work. Although this program is in its 
infancy, he expects more teachers to become involved. Mr. 
Black felt that this project highlights the use of both the 
communication and connection standards. It forces students 
to connect their mathematical knowledge to the real world, 
and requires them to use natural language in the 
presentation of the results. 
School Gold is heavily departmentalized. The 
mathematics department does not presently integrate very 
much of its curriculum and instruction with other 
departments. Mr. Black stated that this fact has both 
strong and weak points. The departmental organization has 
not led to many integrated programs. Mr. Black believed 
that this isolation has slowed progress in making courses 
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more meaningful for students. He did describe one exception 
to this isolation of subject areas. The school offers a 
seminar course in which upper level students can enroll. 
This course can give credit in any department, depending on 
the type of project that a student selects. According to Mr. 
Black, one student developed a statistical report of all 
basketball scores since the opening of the building. He was 
given mathematics credit for this project. Mr. Black 
indicated that this type of program needs to be expanded. 
There has been some discussion of establishing cores or 
blocks of subjects in which students can explore integrated 
topics, but the concept has never gone further than the 
discussion stage. Mr. Black was aware of state-wide 
attempts to integrate technology and mathematics, but 
indicated that Gold School has not done much in this 
direction. The teachers, however, are starting to explore 
concepts such as Tech Prep, a program linking math, science 
and technology to the workplace. 
Mr. Black's district and school support a yearly 
conference at Gold School that attracts as many as 600 
teachers of mathematics and administrators. The conference 
fees from visiting schools pay for high quality workshop 
speakers. Gold School is usually the site of this event. 
Mr. Black felt that this event brought his teachers together 
and increased their desire to learn more about curricular 
and instructional improvement. This school year the 
conference will not be held due to the NCTM Regional 
Conference being held in Chicago during the time the local 
conference was usually held. 
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Mr. Black said that conference academic events have 
positively affected the enthusiasm of some of his teachers. 
They have an extensive involvement in local, regional, and 
state contests. Coupled with other teachers' enthusiasm for 
Advanced Placement courses, this competitive activity had 
teachers working on weekends and during school breaks in 
order to get students activily involved in mathematics. 
Gold School currently makes extensive use of tracking 
of courses. Freshmen entering the school can be placed in 
as many as seven different courses. When asked if the 
school is moving towards a detracking of courses, he 
indicated that some work had been done in that direction, 
and he expected further movement. An Honors Algebra course 
will be dropped in the upcoming year. Tracked courses are 
using the same textbooks but are advancing at different 
rates. There has been some realization on the part of his 
staff that courses should not be differentiated to the 
degree that they are, and that the mathematics sequence 
should be a continuum of ideas. One significant change has 
been the number of students who enter Gold School by taking 
one of the geometry classes. The fact that students are 
ready for advanced courses at an earlier age is a concept 
inherent to the Standards. When asked how the change came 
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about, Mr. Black indicated that evvective communication with 
the feeder schools had taken place and was essential to this 
occurrence. Gold school recommended to the feeder schools 
that a higher percentage of students be able to complete 
algebra at the middle school. One major effect, he stated 
that still needs to be considered is the changing nature of 
algebra at the high school, since lower ability students 
will enroll in this course. Mr. Black stated that teachers 
are starting to agree that courses should contain the same 
content i.e. courses should not be defined to the perceived 
ability level of the student, but should have an agreed upon 
content. 
With regard to concerns of teachers, Mr. Black did 
not think that there was undue pressure upon teachers to 
teach to tests, such as the IGAP or ACT tests. He said the 
mathematics faculty did not do any extensive work prior to 
the giving of these tests. Practice tests were not given. 
The department's main involvement with these tests was an 
analysis of the results for use with their School 
Improvement Plan and instructional improvement. He was 
concerned with the growing apprehension over alternative 
assessments in mathematics, not only the logistics, but the 
teacher buy-in to such assessments. He was also concerned 
with the development of technological concepts that are 
emerging, such as connection to the Internet. The Gold 
School facility is presently inadequate for wide-spread use 
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of the concept. 
School White - Ms. Green 
Ms. Green is the department chairman of a high school 
in western, suburban Cook County. The high school has 
approximately 1,700 students. Ms. Green described the 
school as primarily college-intending students. The faculty 
consists of 14 full-time mathematics teachers. Ms. Green is 
charged with all the supervision of the mathematics 
department, as well as, evaluation of all mathematics 
teachers. Unlike School Gold and Mr. Black, Ms. Green is in 
a full administrative position. One other main difference 
is the fact that she also has responsibilities pertaining to 
the science department, since the school is broken down into 
divisions rather than departments. 
Ms. Green taught one class of a lower-ability 
mathematics. She frequently changes the specific course 
that she teaches from one year to the next. The class that 
she teaches currently is a pre-algebra class of primarily 
freshman. Having the two departments under her supervision, 
Ms. Green has spent a great deal of time in evaluating 
teachers, especially this past year, with several non-tenure 
teachers being part of the faculty. 
Ms. Green has established cores of course-alike 
teachers. Each team has three or four teachers with one 
teacher assigned to a lead position. These teachers have 
met regularly to discuss curriculum and instruction. One of 
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the reasons she changes the course she teaches each year is 
to be able to be part of a new team. She has often entered 
a team for a specific reason of instructional or curricular 
change. Having been part of a team allowed her to work with 
those teachers who would be part of the change. In some 
cases the change was as simple as piloting new materials. 
In other cases she may have desired to work on a particular 
instructional change and used the team as a starting point. 
Most math teachers have a desk and work area in common. Ms. 
Black felt that this helped in communicating among teachers 
and provided a meeting place for these course-alike teams. 
Teachers in this school are required to have five 
preparations plus a supervision. Ms. Green has started a 
new program, in which math and science teachers have their 
supervision in a room where students come for extra help or 
test make-up. One teacher along with a teacher's aide is 
assigned to the room. This supervision required support of 
the district, since other supervisions had to be filled with 
additional personnel. Ms. Green said that this arrangement 
kept math and science teachers involved in their subjects 
throughout the school day, without having study hall or 
lunch room supervisions. It also provided students with 
ready help with their problems in mathematics. The aide is 
used mainly in the test-taking part of the room, freeing the 
teacher to help students with their mathematics. Another 
unique feature of the school has been the allotment of time 
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for staff development in the individual content areas. One 
day a week is scheduled as a late-start day. Students come 
later on this day than on the other days of the week. This 
time was given to the departments for planning of curriculum 
and instruction. Ms. Green felt that this was always time 
well-spent for her department. The time supported the use 
of course-alike teams and lead teachers. 
Ms. Green held a common feeling towards her 
mathematics' staff similar to Mr. Black's. She felt that 
her seven years as department chairman had allowed her to 
develop and hire a staff that was enthusiastic to change and 
willing to take risks. As the department chair, she stated 
her belief in the importance of risk-taking in teachers. 
She felt that the faculty's high score on Part III of the 
survey was partially due to their willingness to attempt new 
ideas. Concerns about change were not so important, since 
they had a working situation that always promoted change. 
She responded to the idea that there is pressure towards 
testing, which could be a concern for departments wishing to 
make instructional improvement, by saying that her 
department recognized the pressure, but was able to balance 
the perspectives. She felt they were progressing towards 
improved test scores as well as instructional improvement 
based on the Standards. 
Although the district did not formally recognize lead 
teachers in terms of financial assistance or reduced 
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teaching load, the lead teacher structure was highly 
regarded by both the staff and department chair. Ms. Green 
discussed the importance of having enthusiastic, creative 
people on the staff, particularly in these lead positions. 
She stated that she often hires people based on their 
enthusiasm and unique potentials, rather than on the basis 
of transcripts or academic talent. One particular teacher 
seemed to be unconventional with respect to his teaching 
style, but who has made a positive effect on the teaching 
strategies of others in the department. Ms. Green seemed to 
be excited about the potential of teachers who do not always 
fit a conventional mold. Ms. Green also stated that her 
original views on the instruction of mathematics were 
aligned with the concept that change was needed, and that 
traditional methods of teaching of mathematics was suspect. 
She stated that she remains true to her original goal of 
making changes based on studies and recommendations such as 
the NCTM's Curriculum and Evaluation standards. 
School White is one of six high schools in this 
suburban high school district. There is no central 
administrator that is in charge of mathematics. Decisions 
are made frequently at the building and/or department level 
regarding curricular and instructional changes. Ms. Green, 
like Mr. Black, felt fortunate that one of the assistant 
superintendents came from a math and science background, but 
acknowledged that his duties were much wider than that of 
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just mathematics. She stated very strongly her beliefs in 
the autonomous nature of the school within this district. 
The separate high schools were not bound by the curricular 
and instructional decisions of the other high schools in the 
district. Ms. Green said there was a considerable amount of 
dialogue with the other schools, but each school was left to 
its own decision-making with respect to many instructional 
and curricular changes. Textbooks were often selected 
through pilot processes at the building, but at other times 
were selected due to teachers' desire to change philosophy 
or directions in mathematics instruction. When asked about 
particular instructional change related to the communication 
and connections Standards, Ms. Green mentioned that the 
department was fully invested in several aspects of change. 
She said that textbooks are making a big change in the way 
mathematics is being taught. First, language cannot be 
avoided in the majority of new texts. Since the department 
frequently cycles textbooks, they were able to be in the 
forefront of these changes. Second, technology is rapidly 
being incorporated into the texts. This makes the use of 
technology easier for the teacher. The calculus course is 
taught from a text that requires the use of a graphing 
calculator, and provides multiple chances for the teacher to 
take advantage of calculator activities. Ms. Green has had 
specific training in programs dealing with writing in 
academic areas other than language arts. This training has 
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encouraged her to promote writing and discourse in the 
mathematics classes of her department. Yet she felt there 
is a long way to go before the concept is fully implemented 
in her school. 
Concerning technology, the mathematics department and 
the school have considerable amounts available, and are 
planning for the introduction of more. There are three 
Macintosh laboratories, one IBM compatible laboratory and a 
learning center that has a considerable number of computers. 
Scheduled for the future are the addition of at least one 
computer with large display monitors in each classroom. 
Teachers have sufficient software for the courses that are 
offered in School White, including "SketchPad" and 
"Mathematica." White school has been selected as the 
Internet headquarters for "Mathematica" by Wolfram, the 
publisher of this software. Schools all over the country 
can hook into lessons using this software. Ms. Green stated 
that this fact was accomplished by having a calculus teacher 
who was very knowledgeable and enthusiastic in using this 
software. Graphing calculators are required in the 
pre-calculus and calculus classes, whereas all other 
mathematics classes require scientific calculators. The 
school buys and then resells the calculators to students as 
a service to them, and an attempt to have a uniform type of 
calculator. 
One advantage that School White has over the other high 
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schools in this district is that they have only one feeder 
school district. Ms. Green said she spent a great deal of 
time in articulation with the middle schools of this feeder 
school. She felt that there has been a good working 
relationship with them, which has made the curricular and 
instructional transition smoother. Other schools within the 
district may service multiple districts which causes some 
articulation problems. 
The flow sheet of possible courses and tracks was large 
at School White with six possible tracks for entering 
freshmen. Ms. Green did not see a strong movement at the 
school to remove any of the tracks or to consolidate 
different classes. She emphasized their commitment of 
flexibility among the tracks, allowing students to move to 
higher or lower level classes. Another feature of the 
sequence of course structure is the complete use of semester 
courses. The first semester of most courses can be taken 
during the fall or the spring semester. Ms. Green stated 
that such a schedule allows for flexibility of getting 
students appropriately placed and allows for students to 
slow down or speed up in their tracks. Combined with a 
strong summer school session, students are able to 
accelerate their progression through the curriculum. 
High-ability, incoming freshmen are usually scheduled for 
advanced algebra, rather than the traditional geometry. 
They take geometry after successful completion of advanced 
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algebra. Ms. Green felt that this sequence of courses 
allowed a better placement of students, and created more 
success in geometry classes. It also puts the two algebra 
courses in consecutive years rather than separating them by 
a geometry class. This fact may allow teachers to spend 
less time on review and more time on presenting new 
concepts. Not only are national test results analyzed in 
order to determine placement in the courses, but also a 
mathematics placement test is given in the middle schools 
for further supporting evidence. This test is written by 
the high school teachers. 
When asked about the availability of inservice 
opportunities, Ms. Green said the department and school have 
more than adequate funds for teachers. She stated that 
teachers are able to attend workshops and conferences 
whenever they feel the need. She encourages all teachers to 
be inserviced. An important part of each teacher's yearly 
preparation has been the establishment of goals. This goal 
setting is a school requirement, and Ms. Green feels that is 
an important part of teacher improvement. At the beginning 
of each year she meets with each teacher and develops a plan 
for improvement. Much of this plan includes the utilization 
of Standards ideas. She has recently been moving towards 
the concepts of cooperative grouping in mathematics classes. 
She related that many of the teachers are in the beginning 
stages and have not fine-tuned the process. She hoped to be 
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able to provide more assistance in the future, and possibly 
include the cooperative grouping concept in some the 
course-alike teams. 
Ms. Green stated on several occasions that instituting 
change at the high school is •1etting the leaders move 
ahead." She has frequently mentioned the team concept with 
teacher leaders as being the essential ingredient to making 
change and improvement. She sees her role as being the 
person who allows teachers to make progress rather than 
forcing change upon them. One such change that Ms. Green 
and the mathematics' faculty are researching is the 
integration of math and science courses, with the 
possibility of a course that crosses between trigonometry 
and physics. Another possible change is the movement 
towards integrated mathematics courses, in which each course 
covers topics related to all mathematics. The department is 
studying different models in order to find a program that 
will work with their school. Ms. Green recognized the fact 
that integrated courses have some resistance from 
universities, but emphasized that change has a price. 
School Blue - Mr. Royal 
Mr. Royal is the department chairman of a high school 
in Lake County. School Blue has approximately 1,400 
students in a sprawling campus of old and new additions. 
Ninety-six percent of the students at School Blue are 
college-intending. There is a large ethnic mix of students 
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at this school with approximately 12 percent being Hispanic. 
The District spends nearly $14,000 per student. This is a 
high school district that consists of only two schools. The 
faculty consists of 14 full-time mathematics teachers. Mr. 
Royal commented that the average age of the mathematics 
teachers is approximately 46. There was only one new 
teacher this year, and the next least seniority memeber has 
22 years of experience. When asked to describe his status 
as an administrator or teacher, Mr. Royal stated that the 
district did not make clear distinctions. His position 
includes many administrative-type functions, including the 
evaluation of all teachers in the department. 
Mr. Royal taught two classes of accelerated geometry. 
This was his first year at School Blue, but he brought five 
years of experience as a mathematics department chair to 
this position. In future years, he felt that it would be 
important for him to choose classes to teach that are not 
such a high level. Mr. Royal believed that a Department 
Chairperson loses some credibility with his staff, if he 
does not show a willingness to teach all kinds of students 
in various ability levels. 
School Blue does make some allowances for mathematics 
teachers to have a reduced load of classes. Mr. Royal said 
that five of the 14 teachers in the department have only 
four classes, due to job descriptions that involve time for 
other school functions. The normal load for teachers is 
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five classes with one duty assignment. The department has a 
mathematics resource center that is used as a tutoring room 
throughout the school day. At least nine of the 14 teachers 
have this supervision duty as part of their course load. 
Mr. Royal stated that this duty is a strong asset to both 
teachers and students. 
School Blue has three levels of mathematics. Mr. Royal 
stated that there is tremendous flexibility for students to 
move among the tracks. He said that there is movement up 
and down. Many students are allowed to accelerate their 
mathematics through summer school and college work. The 
school is very lenient in allowing students to better 
themselves in this fashion. Last year, there were three 
classes of AB Calculus and one course of BC Calculus. These 
classes averaged about 24 students this past year. Students 
can enter School Blue at almost any place in the sequence of 
courses. However, all accelerated students from the middle 
schools are required to take their high school credit 
courses at School Blue. There have been some times that 
their sister high school shared students for special or 
low-count classes. In particular, a post-calculus course is 
offered, but may be offered at only one of the two high 
schools. Students are then required to travel between 
schools in order to take this course. Articulation is good 
between the high school and its feeder schools. Almost all 
of the students at School Blue come from one feeder school 
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district. Mr. Royal felt there were a few areas of 
articulation that could stand increased communication, but 
the system seems to be working for now. In review of the 
Standards desire for students to complete algebra in the 
middle school, most of the entering freshmen have completed 
algebra, and start in geometry. The lowest course was a 
transition-type mathematics that leads to algebra in the 
second year. Since every student is required to take two 
full years of mathematics, almost every student completes a 
course in algebra. The one exception is a business 
mathematics course, offered by the Applied Arts Departments, 
which can be used as a mathematics credit. This course is 
not under the direction of the Mathematics Department, and 
is not taught by a mathematics teacher. 
Competitive mathematics teams are present in School 
Blue, but Mr. Royal indicated that these extra-curricular 
programs are voluntary on the part of students. This has 
not been a problem in attracting candidates, nor have the 
teams been unsuccessful. Three teachers from the department 
are stipended for these activities. The groups have met 
before and after school. 
The staff at School Blue was described as experienced 
with many years of seniority. Mr. Royal indicated that they 
are somewhat conservative in their willingness to change, 
but were enthusiastic about measured, well-designed changes. 
The district gives support to any teacher wishing to attend 
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workshops. Financially, the district is able to support 
considerable travel and time off for staff development. The 
only requirement is the setting of a maximum number of 
teachers who can be absent any one day for staff 
development. Mr. Royal told of seven major conferences that 
teachers had attended so far this school year, not all of 
which were directly related to mathematics. 
Mr. Royal stated a strong belief in the abilities of 
the teachers in his department. He discussed the 
decision-making process as one that was very high in 
participation. Textbook selection, curriculum 
modifications, and other changes were made with a collegial 
sharing of ideas. Changes were made with guidelines. Mr. 
Royal referred to these guidelines as a curriculum audit. 
Within this audit were several concepts that had to be 
discussed before any changes were made. One of the major 
items for discussion in the curriculum audit was the 
consideration of the NCTM Standards. The department has 
undertaken the evaluation of the entire curriculum using the 
audit guidelines to determine overlap and insufficient 
content in the different courses. The department also uses 
a textbook assessment sheet. One of the questions for each 
textbook reviewer is to determine the match any particular 
textbook makes with the Standards. The curriculum audit 
also asks teachers to consider the impact of the new 
curriculum on other issues, such as technology, ACT, SIP 
(School Improvement Plan), gender, and multicultural 
aspects. Mr. Royal felt that the department was moving 
forward with implementation of the Standards. while paying 
attention to the standardized tests required of high 
schools. He did not see any conflicts at this time. 
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Mr. Royal, like Mr. Black and Ms. Green, stated that 
his school was very autonomous in the way decisions were 
made. Even more than the other two schools, decision-making 
is left to the school and its individual departments. There 
was a strong feeling that mathematics teachers should be 
making the decisions on curricular and instructional 
changes. The expertise in mathematics was concentrated in 
Mr. Royal and his counterpart at the sister school. They 
serve as the main source of information concerning 
mathematics instructions. Each year they are asked to give 
a written or oral presentation to the school board outlining 
the progress in mathematics education. Although Mr. Royal 
worked closely with the sister school chairman, he and his 
department were allowed considerable latitude in the 
instructional program. They were not tied to any of the 
decisions of the sister school, with the possible exception 
of the School Improvement Plans. Mr. Royal stated that his 
experiences with mathematics teachers have showed him that 
•walls go up when non-mathematics administrators speak." 
There is no other administrator in the district with 
mathematics' expertise, with the exception of the other 
department chairperson. Implementation of new programs at 
School Blue is developed internally within the mathematics 
department. 
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When asked if he thought mathematics instruction has 
changed in any significant manner since the inception of the 
Standards, Mr. Blue stated that he thought there was a 
considerable movement towards Standards-based instruction. 
He stated that much of the change is inevitable due to the 
changing nature of textbooks and the advent of technology. 
His department is just getting started in the use of 
technology. They have designed a computer laboratory for 
use by students in mathematics classes. The laboratory's 
design enhanced the possibility of cooperative grouping 
structure as well as individual work stations. Mr. Royal 
felt that the connection standard will be a major part of 
instruction when technology becomes more available. They 
are looking forward to additional computers. They are also 
proposing TI probes (Texas Instruments) that connect to 
their graphing calculators, which will allow students to 
collect and manipulate data of a real-world connection. Mr. 
Royal envisioned this increase in technology to allow 
students to explore, test conjectures, and to discuss and 
apply the results of their investigations. The laboratory 
was conceived to be used as a hands-on resources center for 
any student taking a mathematics course. Mr. Royal believes 
the introduction of interactive textbooks, via a CD ROM, to 
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be a future change in the way mathematics will be taught. 
He was actively pursuing this aspect. The school has been 
wired with fiber optic cable and is ready for instruction in 
a variety of new ways. Mr. Royal had a new computer in his 
off ice that allowed him to connect himself through the 
Internet and other nationwide communications. He feels that 
slower students are in the greatest need of connections, 
that brighter students can make the connections between 
courses by themselves. At least, he ses the lower-ability 
courses as the starting point for integrated courses. He 
has one teacher who is very interested in the concept. When 
discussing the increased need for communication in 
mathematics classes, he indicated that he has seen a 
tremendous change in the way a lesson is presented. 
students are becoming more involved. The teacher remains a 
focal point of the class, but has changed to more of a 
facilitative factor. students are working in 
problem-solving groups, presenting part of the lesson, and 
using more discourse in the classroom. He said that some of 
the newer textbooks have gone too far in the presentation of 
reading and writing, without a balance of skill mastery. 
When his department searches for new curricular materials, 
they tend to look for a balance. However, he mentioned that 
almost all textbooks have changed their approach in recent 
years, and that balance is far different that it would have 
been a few years ago. The district has one advantage for 
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curricular review. Students are required to purchase texts 
each year. The district is not obligated to a particular 
text for very long. The affluence of the community allowed 
this, as well as the ability of almost all students to have 
graphing calculators. The department has very few 
calculators, since they did not have a need to supply 
students. Calculators are used at all times. Mr. Royal saw 
no major problem with the use of calculators. Tests are 
rewritten to accommodate them, and use of calculators frees 
teachers to make more meaningful tests that require more 
critical thinking. They do not worry about calculator 
memory a student may bring in to the classroom. 
Mr. Royal and the other mathematics department chair 
were working on alternative assessments. They are 
considering problem-solving teams, and assessment that 
requires more writing and integrated ideas. They plann to 
have a strategy completed soon. 
Mr. Royal agreed with the Mr. Black and Ms. Green about 
the best way to enhance instructional improvement. He 
referred to his method as nstroking the thoroughbreds." He 
has had several teachers who have served as informal 
leaders, and he had used them to promote new ideas. He 
reported that the use of graphing calculators started with a 
few teachers but quickly grew as students became familiar 
with their use. Teachers felt the need to update their 
skills to keep up with their students. 
CHAPTER V 
DISCUSSION, CONCLUSIONS, AND RECOMMENDATIONS 
Introduction 
This chapter presents a summary of the study and 
provides conclusions and recommendations based on analysis 
of a survey of mathematics teachers of the three high 
schools and an interview of three department chairpersons. 
Each of the research questions are discussed in detail, and 
recommendations for further study are included. 
Purpose of the Study 
This study investigated the implementation actions and 
strategies used by teachers and department chairpersons to 
foster the implementation of the NCTM's Curriculum and 
Evaluation Standards in high schools. Two of the 12 
Standards were chosen to be emphasized due to their 
potential for change in mathematics' instruction. Those two 
standards are ref erred to as the communication and 
connection standards. The following research questions were 
investigated by this study: 
1. What leadership and instructional strategies are 
presently being used in high schools to support the 
implementation of the NCTM Standards? 
2. To what extent have the NCTM Standards of 
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connections and communication been implemented in high 
schools? 
3. What problems have high schools encountered that 
hinder the implementation of the NCTM Standards in high 
schools? 
4. What is the commitment of high schools to the 
implementation of the Standards? 
Methodology 
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High schools were selected from four counties in 
Northern Illinois to be surveyed. The survey was presented 
to the mathematics teachers of these high schools. Only 
schools with ACT and !GAP Composite scores above average 
(ACT = 21.0, !GAP = 250) for the State of Illinois were used 
in the survey. scores for all schools were supplied by the 
DuPage-Kane Educational Service Center. The teachers were 
asked to evaluate their department's strengths and 
weaknesses in three areas: 
1. Knowledge of the NCTM Standards, 
2. Implementation initiatives related to the NCTM 
Standards, and 
3. Concerns with implementation of the ideas inherent 
to the NCTM Standards. 
High schools were coded (see Appendix II), and results 
were kept confidential and tabulated according to the 
coding. The results of this survey were collected and 
analyzed according to simple mean scores and standard 
deviations. The results for all of the high schools are 
shown in Table I. From this ranking of schools, three 
schools were selected for further study. 
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Schools selected for further study were chosen for 
their relatively high score on either a single part of the 
survey, or their total mean score for the survey. One 
school was selected from DuPage County, one from suburban 
Cook County, and one from Lake County. A list of questions 
was sent to each department chairperson of the selected 
schools for them to consider as a basis for a follow-up 
interview (see Appendix V) . These questions were not meant 
to be limiting but rather served as an initial outline for 
the interview. The individual school's responses on the 
survey were analyzed and used to provide details to the 
department chairpersons (see Appendix IV). Department 
Chairpersons were asked to provide additional input related 
to the research questions essential to this study. They 
were also asked to provide any policies or procedures 
currently being used to enhance the implementation of the 
Standards. Written notes were taken, as well as, a tape 
recording of the interview. All three department 
chairpersons agreed to the recording before the interview 
began. The interviews took place over a period of three 
weeks. Each interview lasted between two and three hours. 
Department chairpersons were asked to send additional 
information, as they saw fit. Chapter IV contains a 
narrative of the interviews along with results of the 
survey. 
Discussion of the Findings 
Initiatives concerned with instructional improvement 
based on the NCTM Curriculum and Evaluation Standards 
appeared to be moving forward on the basis of three 
important facets: 
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• Department chairpersons who were knowledgeable in 
the content of the NCTM Standards and who 
attempted to make conditions appropriate for 
change were leading mathematics staffs in the 
direction of change. 
• Instruction based on technology was rapidly 
changing the nature of classroom organization and 
teaching. As technology becomes more available, 
mathematics classes will continue to change in the 
direction of the NCTM Standards. 
• Improvements in textbooks were forcing change on 
all teachers. 
Discussion of Research Question #1 
What leadership and instructional strategies are 
currently being used in high schools to support the 
implementation of the NCTM's standards? 
In terms of leadership actions, each of the three 
department chairpersons stated that the identification of 
lead teachers was critical to introduction of any 
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initiatives related to instructional change. Mr. Black in 
School Gold was able to foster the lead teacher concept by 
providing release time from daily instruction for that 
teacher. This lead teacher was granted one period of 
release every day for activities related to instructional 
improvement in mathematics. Ms. Green in School White 
developed course-alike teams, each team including a lead 
teacher. If there was a special need in one of these teams, 
she made herself part of the team by including that course 
in her teaching schedule. Since the needs changed from 
year-to-year, her teaching schedule did not remain stable. 
Mr. Royal in School Blue was able to provide five teachers 
with reduced teaching loads due to their involvement in 
activities. Although not all of their additional activities 
were directly related to mathematics, he felt that the 
integration of activities in which they were involved was 
important to the workings of the school. 
All three department chairpersons stressed the 
importance of collegiality. Mr. Black had recently made 
modifications to the mathematics staff room. These 
modifications put teachers together during plan periods in 
spaces that reinforced the concepts of team management. The 
other two schools had ample spaces for teachers to meet with 
each other or with small groups of students. 
Another common practice at the three high schools was 
the supervision duties of teachers. For the most part, 
mathematics teachers are given a supervision duty that 
relates to mathematics. Many of the teachers are put in 
charge of a mathematics resource or testing area, rather 
than a generalized supervision duty such as lunch or study 
hall. 
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In all three high schools, staff development monies and 
time seem to be available whenever teachers had a request. 
Only Ms. Green stated any kind of restriction on the use of 
release time. Mathematics teachers are limited by the 
number of teachers that can miss any particular day. Mr. 
Black was very positive about the effect of hosting a 
mathematics conference at his school, which had attracted a 
large number of mathematics teachers from around the state. 
The influence of hosting this conference was felt by all of 
his staff, as they felt the need to be knowledgeable of new 
concepts in mathematics instruction. 
A theme emerged from the three department chairpersons 
regarding their leadership role in the development of new 
instructional techniques based on the NCTM Standards. They 
often stated that their role was one of making conditions 
right for change, rather than any form of imposing change. 
The identification and development of lead teachers, the 
encouragement of staff development, the establishment of 
teams of teachers, and the importance of collegiality of 
staff were considered to be utmost in importance. They also 
felt that their teaching schedule should be based on the 
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need for their leadership in a particular mathematics 
subject, and not based on their personal choice of content. 
When asked to discuss the actual changes in mathematics 
instruction based on the Standards, each department chair 
stressed that their staffs had embarked on several 
initiatives but were in the beginning stages. They viewed 
the changes as ones of ongoing modification and improvement, 
with occasional setbacks. Two changes in instructions were 
stated as extremely important in recent years. First, the 
introduction of technology into their classrooms was causing 
rapid changes in the way instruction was occurring. Lead 
teachers had started using graphing calculators and 
computers to improve instruction. As time passed, other 
teachers were starting to follow. Students' knowledge of 
technology and their use of calculators and computers were 
dictating increased knowledge on the part of the staff. 
Each school had plans for increasing the availability of 
technology and had adopted some requirements for student use 
of calculators and computers. Textbooks were also rapidly 
changing. Most of the textbooks were now based on the NCTM 
Standards, and the use of these texts required new knowledge 
and instructional techniques on the part of teachers. 
Language has become a more important part of the mathematics 
curriculum, as it is being incorporated into most new texts. 
To enhance communication, several staff members are starting 
the use of cooperative-grouping strategies in the 
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classrooms. The concept of whole-class instruction is still 
prevalent in mathematics classrooms but is being augmented 
by other styles of instruction. 
School Gold has a program that was not found in the 
other two schools. A seminar course is available to 
students at an honor's level which allows students to 
develop a mathematics project throughout a semester. Mr. 
Black told of one project of a student that encompassed a 
complete statistical look at the school's sports' history. 
Students are allowed to select the department from which 
they are to receive credit for this course. 
From Part I of the survey of mathematics teachers at 
these three high schools, the following questions were found 
to be consistently ranked high: Questions 1 , 10, 11, and 
19 (see Appendix I). Question 1 asked for the department's 
familiarity with the NCTM Standards. Question 10 asked if 
the department were using instructional strategies based on 
the standards. Question 11 asked about the encouragement of 
administration for the use of instructional strategies based 
on the Standards. Question number 19 asked if textbook 
selection were related to the concepts of the NCTM 
Standards. 
In Part II of the survey all three schools were 
consistent in the high ranking of questions 5, 6, 7 and 8. 
Question 5 asked about the department's inclusion of 
expectation of use and purchase of a graphing calculator by 
students. Question 6 asked about the student's use of the 
calculator in the classroom. Question 7 asked about the 
department's availability of their own scientific 
calculators. Question 8 asked about the department's 
availability of graphing calculators. 
Summary of Research Question #1 
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Instructionally, teachers of mathematics in the three 
schools are making significant use of technology, primarily 
the graphing calculator. Instructional strategies concerned 
with the use of writing, communicating, and connecting 
mathematics are in the beginning stages. The adoption of 
new and different textual materials has had a major impact 
on the mathematics content being presented in classes. 
Mathematics supervisors in these three schools have made a 
personal and departmental commitment to the implementation 
of the Standards, which they carry out through a lead 
teacher system and promotion of staff development aligned 
with the Standards. All three departments had formal, 
systematic evaluation programs based on the Standards for 
the selection of new materials and the development of new 
instructional techniques. 
Discussion of Research Question #2 
To what extent have the NCTM's standards of connections 
and communications been implemented in high schools? 
From the results of the survey, none of the questions 
directly relating to these two standards were ranked above 
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their mean score for any of these three schools. Questions 
13 and 14 asked specifically about the success of the 
department in implementing these two standards. However, 
the questions related to technology were given high 
responses, and technology is one tool that can enhance these 
two Standards. Questions 17, 19, and 22 were consistently 
ranked in the lower one half by teachers from the three 
schools. Question 17 asked about an increased use of 
natural language in mathematics classrooms. Question 19 
asked about the use of field trips to connect mathematics 
with the real world. Question number 22 asked about the 
decreased reliance on textbooks in the classrooms. 
The three department chairpersons indicated that the 
instructional strategies based on the Communication and 
Connection Standards were being experimented with, but had 
not been significantly developed. At this stage, the 
implementation of these standards is in the hands of the 
lead teachers on an experimental basis. Some exceptions 
occur due to the indirect implementation through the use of 
new textbooks and the increased use of technology. 
Textbooks have incorporated more language, and technology 
relieves some of the mathematical drudgery of computation 
that allows for more discourse. The connections standard 
was stated as the most difficult to bring into each lesson. 
Mr. Royal stated that the need to build skills in 
mathematics sometimes precludes the need for connecting the 
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material. When asked about the integration, or connection, 
of one mathematics content to another, there was a 
consistent response that this connection was being 
accomplished. Algebras, geometries, and statistics are 
being interwoven into courses through the application of new 
texts at all levels of mathematics. The connection of 
mathematics to real-world applications is lagging at this 
point in time. 
Summary of Research Question #2 
There is mimimum implementation of these standards at 
the present time in the three high schools. The one 
exception is the introduction of technology which has 
enhanced the concepts involved in this standard, and is 
being used significantly more than the period of time prior 
to the introduction of the Standards. However, these three 
schools have made only a minimal start in promoting writing 
in mathematics classes, using cooperative grouping, 
promoting integrated classes, or reducing the prevailing 
style of teacher-centered learning. The adoption of new 
textual materials has made some inroads into the integration 
of mathematical topics throughout the high school 
curriculum. 
Commitment to change with respect to these standards 
was displayed throughout the survey results, as well as in 
the interviews of department chairs, but real change has not 
been significantly accomplished. 
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Discussion of Research Question #3 
What problems have high schools encountered that hinder 
the implementation of the Standards in high schools? 
All three of the high schools that were selected were 
part of a high-school-only district. Although they 
described the articulation with the feeder schools as 
adequate, they also described problems in dealing with more 
than one feeder school district. They felt that they were 
in a fair situation with feeder schools, as compared with 
the other schools in their high school district, but 
articulation would always be a problem. 
All three schools had a low level of concern on Part 
III about question numbers 6, 9, and 10. Question 6 
concerned the level of expertise and support available to 
teachers for incorporating the NCTM Standards. Question 9 
asked about concerns with their professional status as 
related to changes in mathematics instruction. Question 10 
asked about the difficulty they may encounter with changing 
instruction. 
The three schools had question numbers 1, 3, and 12 
scored in the lower half of their answers on Part III. They 
had a higher concern for these ideas. Question 1 asked 
about whether there was adequate time allowed for planning 
implementation of the strategies. Question 3 asked for 
their concern about student preparation with respect to the 
standards. Question 12 showed a level of concern about the 
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necessary resources for the implementation of the Standards. 
As these three schools were selected by their 
self-identification as schools that were successfully 
fulfilling the implementation of the Standards, they may 
have had different concerns from schools finishing lower on 
the survey. In particular, School White showed the lowest 
level of concern of all responding schools. 
Summary of Research Question #3 
The three high schools chosen for this research had few 
impediments to the implementation of the Standards. They 
had personal and departmental commitment, as well as 
autonomy to act on their beliefs. Their staff development 
opportunities were strong and supportive, and they were 
aligned to the concept of school improvement based on the 
Standards. A strong relationship with their feeder schools 
also promoted the ideas inherent in the Standards. Their 
strong departmentalization of courses and personnel may be 
hindering the development of cross-discipline integration of 
topics. 
Discussion of Research Question #4 
What is the commitment of high schools to the 
implementation of the standards? 
All three schools indicated a high degree of 
departmental autonomy. That autonomy allowed them to make 
the majority of decisions related to mathematics teaching 
directly at the departmental level. Many of the decisions 
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made were coordinated with the NCTM Standards. District-
wide authority and policies concerning the NCTM Standards 
were few. The department chairpersons have indicated that 
they were currently incorporating many of the concepts from 
the NCTM Standards into the classes. This was confirmed by 
the survey's Part I questions that indicate that teachers in 
these schools are familiar with the Standards and 
participating in a high degree of implementation. Either 
formally or informally, the standards had a role in text 
adoption and new instructional practices. School Blue used 
a formal audit to assess the degree of standards--related 
content in new textbooks. The other two schools stated that 
the standards were available in the department, and most 
members of the staff had their own copies. Even addenda 
reports were readily available at each school. The three 
departments indicated in Part I of the survey a lower than 
the median score on Questions 13, 14, 15, and 17. Question 
13 related to the departmental, formal policies related to 
the Standards. Question number 14 asked about district-wide 
policies related to the Standards. Question number 15 asked 
about the expertise of other building administrators 
regarding the Standards. Question number 17 concerned the 
use of district-wide committees to review the ideas of the 
standards. The low score on these items confirms the 
autonomy of the department, by implying that most of the 
decision-making takes place at the departmental level. 
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Summary of Research Question #4 
The commitment of the three selected schools was very 
strong. They were knowledgeable about the content of the 
Standards, as well as instructional strategies that 
supported them. They also indicated a minimal concern over 
problems with implementation. The other responding schools 
varied greatly. Many schools showed a high concern over 
implementation. Lack of administrative and school board 
support was often indicated in the surveys. Many schools 
had a high concern level about the efforts needed to raise 
standardized test scores, about the lack of dedicated 
resources, and about district commitments that are given 
more priority. 
Recommendations for Further Study 
The qualitative nature of the methodology of this study 
limited the generalization of the results. Schools were 
initially selected on the basis of current success in 
mathematics education as evidenced by higher than average 
test scores on the !GAP and ACT. This was further reduced 
to three schools whose mathematics faculty indicated 
positive attitudes towards implementation of the NCTM 
Standards. No attempts were made to compare these three 
schools with the other initially selected schools except 
through the survey of teacher opinions, or with schools that 
were scoring low on standardized testing and were not 
considered at any phase of this investigation. Furthermore, 
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responses from the department chairpersons were accepted 
with only the survey and some written policy and improvement 
documents as evidence as to their validity. 
This study invited comparisons of high schools that 
self-report a lack of success in the implementation of the 
NCTM standards. The initial survey could have been limited 
to schools with low scores on the standardized tests, or a 
comparison could have been examined between high and low 
scoring schools. Research Question #3 needs to be fully 
understood through a comparison of high- and low-scoring 
schools. The study could easily be adapted to middle 
schools. Also, a more complete analysis from a conceptual 
or theoretical model of leadership could be developed of the 
three department chairpersons that were selected for this 
study. 
The departmental autonomy expressed by these schools 
could be studied in more detail, as to any positive and 
negative effects of such autonomy. Topic integration seemed 
to be moving very slowly in these schools. Is this a 
widespread phenomenon, or limited to departments so 
committed to instructional improvement in mathematics? No 
attempt was made to compare the resources of the school to 
the commitment of the staffs. 
One final recommendation might be to conduct an 
identical follow-up study with the same three schools. Such 
a study could evaluate the progress of the department 






IMPLEMENTATION OF THE NCTM 
CURRICULUM AND EVALUATION STANDARDS 
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The purpose of this questionnaire is to determine the types 
and extent of implementation of the National Council of 
Teachers' Curriculum and Evaluation Standards. From this 
and other data, a summary of successful strategies and 
inhibiting factors will be constructed. If requested, the 
results of this study will become available to any teacher 
or school who has participated. Please use the following 
guidelines for completing the survey. If the question is 
totally irrelevant, please mark with a "O". 
For example: 
0 1 2 3 4 5 6 7 
7 This statement is very true at this time. 
4 This statement is somewhat true now. 
1 This statement is not at all true at this time. 
Please respond to the items in terms of your present 
concerns and views. Thank you for taking time to complete 
this task. 
0 1 2 3 4 5 6 7 
Not true Somewhat true Very true 
Circle your best response. 
Part I NCTM Standards 
1. Members of the mathematics department O 1 2 3 4 5 6 7 
in my school are familiar with the NCTM's 
Curriculum and Evaluation Standards. 
2. Members of the mathematics department O 1 2 3 4 5 6 7 
in my school have read major parts of the 
NCTM's curriculum and Evaluation standards. 
3. Members of the mathematics department o 1 2 3 4 5 6 7 
in my school have read major parts of the 
NCTM's Professional Standards for Teachers 
of Mathematics. 
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4. Members of the mathematics department O 1 2 3 4 5 6 7 
in my school have their own copy of the 
NCTM's Curriculum and Evaluation standards. 
5. Members of the mathematics department o 1 2 3 4 5 6 7 
in my school have their own copy of the 
NCTM's Professional standards for Teachers 
of Mathematics. 
6. There are departmental copies of the o 1 2 3 4 5 6 7 
Curriculum and Evaluation Standards 
available for faculty use. 
7. There are departmental copies of the o 1 2 3 4 5 6 7 
Professional Standards for Mathematics 
Teachers available for faculty use. 
8. Most members of the mathematics o 1 2 3 4 5 6 7 
department of my school belong to the NCTM 
or the ICTM. 
9. Most members of my department have o 1 2 3 4 5 6 7 
attended an ICTM or NCTM conference since 
1989. 
10. Members of my department are using o 1 2 3 4 5 6 7 
instructional strategies that result from 
their knowledge of the Standards. 
11. The administration and/or department o 1 2 3 4 5 6 7 
chairs have encouraged the mathematics 
teachers to use instructional strategies 
based on the NCTM's Standards. 
12. The mathematics department participates o 1 2 3 4 5 6 7 
in staff meetings related to the 
implementation of the Standards. 
13. Specific departmental policies have o 1 2 3 4 5 6 7 
been developed that concern strategies 
related to the Standards. 
14. There are specific district-wide o 1 2 3 4 5 6 7 
policies developed that concern 
strategies related to the Standards. 
15. Other building administrators besides o 1 2 3 4 5 6 7 
the department chair are knowledgeable 
about recommended changes in curriculum 
and instruction resulting from the 
Standards. 
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16. District-level mathematics coordinators O 1 2 3 4 5 6 7 
or directors are knowledgeable about 
recommended changes in curriculum and 
instruction resulting from the Standards. 
17. District-level committees have used o 1 2 3 4 5 6 7 
the Standards as one criterion for 
committee outcomes. 
18. Building and/or department committees o 1 2 3 4 5 6 7 
have used the Standards as one criterion for 
committee outcomes. 
19. Textbooks and other materials are o 1 2 3 4 5 6 7 
chosen with regard to the match their 
content makes with the Standards. 
20. The development of our School o 1 2 3 4 5 6 7 
improvement Plan for the State of 
Illinois Recognition includes 
strategies from the standards. 
21. The mathematics teachers in my 
department are in agreement with the 
instructional changes recommended in the 
Standards. 
0 1 2 3 4 5 6 7 
Part II Instructional Strategies and Support Policies 
1. My school district has policies and 
procedures that assure students will 
have scientific calculators in certain 
courses. 
0 1 2 3 4 5 6 7 
2. My school district has policies and o 1 2 3 4 5 6 7 
procedures that assure students will 
have graphing calculators in certain 
courses. 
3. My department has policies and o 1 2 3 4 5 6 7 
procedures that assure students will 
have scientific calculators in certain 
courses. 
4. My department has policies and 
procedures that assure students will 
have graphing calculators in certain 
courses. 
0 1 2 3 4 5 6 7 
98 
5. Teachers include in their course o 1 2 3 4 5 6 7 
outlines or class expectations the 
requirement of a scientific or graphing 
calculator in their classes. 
6. Most students in mathematics classes o 1 2 3 4 5 6 7 
bring an appropriate calculator to class. 
7. The mathematics department has O 1 2 3 4 5 6 7 
scientific calculators available for staff 
and student use. 
8. The mathematics department has o 1 2 3 4 5 6 7 
graphing calculators available for staff 
and student use. 
9. Most members of my staff have O 1 2 3 4 5 6 7 
have participated in formal workshops 
concerned with the operation of a graphing 
calculator. 
10. My district has provided in-servicing o 1 2 3 4 5 6 7 
in the last four years on the use of the 
graphing calculator. 
11. Most members of the mathematics staff O 1 2 3 4 5 6 7 
have expanded their use of technology in 
their math classes beyond the use of 
calculators in the last four years. 
12. My department has an ongoing process o 1 2 3 4 5 6 7 
for the acquisition of technical hardware 
and software. 
13. Since the inception of the Standards, o 1 2 3 4 5 6 7 
our mathematics staff have increased their 
teaching of connections between mathematics 
and other disciplines. 
14. Since the inception of the Standards, o 1 2 3 4 5 6 7 
the mathematics teachers in my department 
have increased instructional practices 
related to the Communication standard. 
15. Cooperative grouping activities are O 1 2 3 4 5 6 7 
replacing traditional teacher-centered 
instruction in our mathematics classrooms. 
16. Students are being asked to keep a O 1 2 3 4 5 6 7 
journal in many mathematics' classes in 
my school. 
99 
17. Students are asked to write formulas O 1 2 3 4 5 6 7 
and equations in their natural language 
in most of the mathematics' classes. 
18. The mathematics department is working o 1 2 3 4 5 6 7 
towards integrated curriculum and/or 
instruction with another department. 
19. Mathematics classes in our school o 1 2 3 4 5 6 7 
are taking more field trips and/or 
participating in activities outside the 
classroom. 
20. The teachers in my department are o 1 2 3 4 5 6 7 
making a greater use of outside speakers 
for their classes. 
21. Many of the mathematics classes are o 1 2 3 4 5 6 7 
utilizing projects to help students 
learn about the subject of math. 
22. Textbooks have become less important o 1 2 3 4 5 6 7 
as an instructional tool in our mathematics 
department. 
23. Students in mathematics classes are o 1 2 3 4 5 6 7 
learning significantly more about careers 
related to mathematics. 
24. Teachers in my department are o 1 2 3 4 5 6 7 
increasing the use of manipulatives and/or 
hands on activities. 
25. Students are required to do oral or o 1 2 3 4 5 6 7 
written reports in my classes that are 
related to mathematical topics. 
Part III Concerns 
1. I am given little time for planning 
or implementation of the ideas associated 
with the Standards. 
0 1 2 3 4 5 6 7 
2. I am concerned that any shift from o 1 2 3 4 5 6 7 
the traditional forms of teaching mathematics 
may harm students. 
3. I am concerned that students coming 
into my classes have not been prepared 
properly for the ideas contained within 
the Standards. 
0 1 2 3 4 5 6 7 
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4. I am concerned that standardized O 1 2 3 4 5 6 7 
test scores will fall if the ideas of the 
Standards are fully incorporated. 
5. I am concerned that other members of o 1 2 3 4 5 6 7 
the staff in my building will not involve 
themselves in the implementation of the 
Standards. 
6. I am concerned that the expertise o 1 2 3 4 5 6 7 
and/or support will not be available as I 
incorporate more ideas from the Standards. 
7. I am concerned that new instructional O 1 2 3 4 5 6 7 
strategies will take the time away from 
important content. 
8. I am concerned that my students will O 1 2 3 4 5 6 7 
not be prepared for their next mathematical 
class, if I use new instructional strategies. 
9. I am concerned about my professional o 1 2 3 4 5 6 7 
status with regards to implementation of 
of the Standards. 
10. I am concerned that I may have 
difficulty adapting to the changed role 
of the teacher that is promoted by the 
Standards. 
11. I am concerned that the promotion of 
the ideas in the Standards may have a 
negative effect on students. 
12. I am concerned about the lack of 
resources for implementation of the 
Standards. 
13. I am concerned that the general public 
will not respond positively to the 
Standards. 
14. I am concerned with the deletions and 
reductions in certain mathematical content 
i.e. factoring, algorithmic processing, 
etc. that is promoted by the Standards. 
15. I am concerned that other members of 
the department are not updating themselves 
on new instructional strategies? 
0 1 2 3 4 5 6 7 
0 1 2 3 4 5 6 7 
0 1 2 3 4 5 6 7 
0 1 2 3 4 5 6 7 
0 1 2 3 4 5 6 7 
0 1 2 3 4 5 6 7 
16. I am concerned that the administrative 
support for the Standards is insufficient. 
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For nine years I was Divisional Chairman of Math/ 
Science/ and Health at Streamwood High School in Streamwood, 
Illinois. I am presently involved in research for my 
dissertation at Loyola University. The research is 
concerned with the strategies and actions that teachers in 
high schools are presently using to implement the NCTM 
Standards into practice, along with the support policies and 
actions of the school district. 
As a fellow department chair, I would appreciate any 
help you can give. Forty-two high schools in the northwest 
suburban area are part of the initial survey. I am 
particularly interested in schools with relatively high ACT 
and !GAP scores. 
After I have analyzed the data from the survey, I would 
like to have follow-up interviews with a few mathematics 
department chairpersons from selected schools in order to 
gain more information about department and/or district-wide 
strategies that are being used to implement the Standards. 
If you agree with the initial teacher survey, I would also 
need permission for a short interview with you sometime 
during the first semester of the 1994-95 school year. This 
interview would probably take about one hour of your time. 
The interview could be scheduled at your convenience. 
All information from the surveys and interviews will be 
considered confidential, as well as school names and 
personal identities. Attached to this letter is the teacher 
survey for your consideration. Additional information and 
surveys will be sent during August. Thanks for the time and 
consideration. 
Sincerely, 
Rick L. Hoy, Principal 
Tefft Middle School 
Streamwood, Illinois 60107 
Phone 708-213-5540 
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August 4, 1994 
I recently sent you a survey sample and a letter of 
explanation. Included in this packet are copies of the 
survey for each of your math teachers and a return envelope. 
This project involves only 42 high schools in a three 
county area. The survey should take a few minutes of your 
teacher's time. I would also like the opportunity to speak 
with some department chairpersons to find out more 
information about department actions and strategies related 
to the NCTM Standards. 
At the bottom of this letter is a question related to 
the possibility of a follow-up interview. Would you please 
include your response with the surveys. I would appreciate 
having the surveys in the mail by September 16, 1994. Any 
meaningful results will be relayed back to departments at a 
later date. I appreciate your help, and will gladly 
reciprocate in any way possible. 
Sincerely, 
Rick L. Hoy, Principal 
Tefft Middle School 
Streamwood, Illinois 60107 
Phone 708-213-5540 
For the Department Chairperson: Please include with 
surveys. 
I would be able to allot approximately one hour for a 





SUMMARY OF SCHOOL RESPONSES 
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School Code I # Teachers I # Returns I ACT I IGAP Chair Consent 
1 12 7 21.8 292 yes 
2 15 9 22.8 279 yes 
3 12 8 23.3 299 yes 
4 I 6 6 22.6 281 no 
s 15 12 i 23.2 328 ves 
6 I 12 0 I 21.7 I 298 no 
7 i 13 I 13 I 24.4 I 332 no 
8 10 I i I 0 I 22.8 1 293 no 
9 22 14 22.8 297 yes 
10 5 0 22.8 297 no 
1 1 12 8 23.6 341 yes 
12 12 2 23 323 no 
13 6 0 22.2 304 no 
14 10 10 22 292 yes 
1 5 12 0 22.7 310 no 
1 6 10 7 22.7 295 yes 
17 12 0 23.6 341 no 
18 12 7 23.1 328 no 
19 13 13 24.4 338 yes 
20 12 8 21.8 309 no 
21 12 0 21.8 309 no 
22 8 4 22 290 no 
23 , , 4 22.3 315 yes 
24 15 11 21.8 260 yes 
25 12 9 24.2 317 yes 
26 12 7 21.9 307 no 
27 12 10 23.4 344 no 
28 12 3 22.2 288 no 
29 8 3 21.5 285 no 
30 12 0 22.4 317 no 
31 12 5 21.8 300 no 
32 12 2 22.7 308 no 
33 12 0 21.5 , 303 no 
34 12 10 21.8 I 301 es 
35 20 0 22.9 291 no 
36 17 7 23.3 288 es 
no 
i 38 13 I 0 l 22.5 ' 295 no ' 
37 12 0 23.4 303 
39 I 12 I 8 ' 21.6 ! 283 no I 
40 ' 12 I 7 I 21 I 295 yes 
41 I 13 I 10 i 22.9 i 297 yes ! 





District Code Number = 1 
Item Analysis of Returns 
P. I = Part I of survey, P. II = Part II of survey, P. Ill = Part Ill of survey 
SD = Standard Deviation 
Min. =Minimum, Max. =Maximum. 
Number of valid observations = 8.00 ! 
P. I ; Mean SD 1 Min. I Max •. P. 11 l Meani SO \Min. i Max P. 111 Meani SD 'Min. Max. 
1; 7.00 o.5ai GI al 11 6.aG i 2.27i 2! al 1 I 3.71 ! 1.ao' , 6 
2' 5.71 1.38! 41 71 I I 2! 8! 2l 4.43i 2.15' 7 2, 7.00! 2.241 
I 
7: 3' 7.oo: 2.24! 2: al 3! 2.57: 0.9a 1 i 3: 5.57 1.40: 4l 4 
4: 6.86 2.19· 2! 8: 4' 7.00 2.24 2 8! 4: 4.57 1.99 1 7 
5 5.86 2.27 2: 8: 5; 8.oo. o.oo· 8 8! Si 5.14 1.86 2: 8 
6 6. 71 2.63 1 l 8: 6 7.14 0.90 6 a: 6: 4.29 2.06 2: 7 
7 6.43 2.57 1 I a 7' 8.00 0.00' 8 8: 7i 5.43 1.90 2' 8 
8 8.00 0.00 8' 8 8 8.00 o.oo: 8 a: 8 1 s.s7 2.07 2' 8 
9 8.00 0.00 8: 8, 9: 6.29 2.56 1 8: 9: 6.29 1.38 4: 8 
10 6.86 , .35 4i 8 10: 5.71 3.59· 0 8 10: 6.00 1.15 4 7: 
11 7.00 1.53: 4; 9· 11 ' 6.43 1.13: 5 a: 11. 5.00 1.1 s 4, 7: 
12 5.86 1.95' 3: 7 12:7.14 1.07 5 8' 12· 4.29 2.43 2' 8: 
13 6.00 1.73 4 7 13:5.57 1.90. 3 8 13' 4.29 1 .11 3 6 
14 4.71 1.60 3 8 14: 6.00 1.1 5 4 7: 14i 4.86 1.95 2· 7, 
15 4.71 1.98 1 7 15' 6.14 0.90 5 7' 15 4.29 1.70 1 6; 
16 4.43 2.94 1 ' 8 16 3.57 2.44 1 T 16 4.71 1.38 3: 7' 
17 3.29 2.43' 1 : 8: 17 3.14 1.77 1 6' 
18 6.29 1.38' 4: 8: 18'. 4.00 1.83' 2 T 
' 
19 5.86 1.46. 41 7' 19: 2.43 1.27 1 5 
20 5.86 1.77: 3i a: 20i 2.86 1.95: 7: 
21 5.43 , .13: 4! Si 21 ~ 3 .5 7: 1 .51 ; 1 5; 
22: 3.00; 1.29 1 5· 
23; 4.57' 1.90 2: 7' 
241 5.71, 1.25 3: ' 7i 




District Code Number = 2 
Item Analysis of Returns 
P. I= Part I of survey, P. II= Part II of survey, P. Ill= Part Ill of survey 
SD = Standard Deviation 
Min. =Minimum, Max. =Maximum 
I Number of valid observations = 9 i I I 
IP. I i Mean~ SD I Min. I Max.IP. 111 Meani :SD !Min. MaxlP. Iii Meani SD : Min.! Max. 
I 
1 i 5.67 1.32i 41 al 1 i 5.00! 2.1a1 21 7! 1 I 4.11 i 2.09 2i al 
I 2'. 5.44: 1.67i 31 2! 
! 
al 2~ 5.56: 2.19i 81 2! 6.oo: 1.41 4! GI 
: 3· 5.33 1 .41 ! 31 al 3! 6.78'. 1.09i 5i ai 3; 4.56: o.as 4i ai i 
I 
1.54. 2! o.8i 6: a! 
I 
4 3.S9 6! 4 7.00 4. 5.11 1.9 2' 7! 
5 4.11 1.45 2i 6i 5 5.67' 1.32' 3: i 5 4.78' 1 .56 3' a; 
6 6.11 2.20 1 ! a: 6· 6.44 1 .13: 4. Si 6· 5.11 2. 15 3! I 81 
7 5.22 2.59 1 i a: 7' 6.S9' 2.26: 2'. 5: 7 5.44 1 .94 3 a: 
8 5.67 1 .S7' 
I 
3: S: s: 8.00 0.00 s: a: 8. 5.56 1.81 3 sj 
9 5.67 1 .58: 3: 8. 9 7.33 0.87. 6: S' 9 6.22 , .56 4 8 
10 5.78' 1 .39: 41 8: 10•4.11 2.67' 1 7' 10 5.67 , .66 3 8: 
1 , 5.S9 1 .54 4; 8· 11 ' 6.89 1 .OS' 5 a: 11 5.56 , .67 3 8; 
12 4.44 1.33 2' 6 12 6.44 1.13; 5 8' 12 4.00 2.45 , 8 
13 5.00 1.80 2' 7' 13 4.89 2.37 0 9: 13 5.56 2.51 0 8: 
14 5., 1 1.90' 2' T 14·4.56. 2.241 0' 8i 14· 3.78 , .S6 0 7 
15 4.78 1.30· 2' 6: 15: 5.11 2.15: 0 8: 15 4.00 1.8 0 6 
16 5.67 1 .12: 4i 7' 16' 2.67 1.41 O• 5; 16 4.22 2.59 0 8 
17 5.67 1.50: 2l 7'. 17 3.44 2.19! o: 7' 
18. 5.33 1 .41 : 2'. 7 18i 5.22 2.44: 0' 8; 
19• 5.44 1 .67 2! 7: 19 3.33' 1.80! o: 6' 
20· 5.7S 1 .79' 2i Si 20' 3.56· 1.Sl ! 01 6 
21' 5.56 1.59; 3i 8! 21: 4.56: 2.19i 0: 8! 
i I 22: 3.33: 1.SO! Qi 6; 
23i 4.11 '. 2.32! 01 Bi 
: , I 
24! 4.78: 2.281 o: 81 
25: 4.00 2.55! 0' al 
I I I I 
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District Code Number = 3 
Item Analysis of Returns 
P. I= Part I of survey, P. II =Part II of survey, P. Ill= Part Ill of survey 
SD = Standard Deviation 
Min. =Minimum. Max. =Maximum 
Number of valid observations = 8 I 
P. I i Mean' SD ! Min. I Max.! P. II i Mean; SD Min., Max P. llD Meani SD :Min. I Max. 
I 1 ! 6. 12 1 ,55; 4 al 1 ! 2.5oi 2.391 1. al 1 3.37! 2.13; 1 j 7 , ' I 1 l I 2 I 6. 7 5 i 1 . 1 6 : 5: I 2'. 5.87 1.25 i 4! a! 2! 2.50: 2.39. 81 8 
a' : ' I 1 i ' 314.25:1.58 2' I 3' 5.12 1.46: 41 3: 4.62. 2.67: a: 6 
4 5.87 1.36 4: 8 4. 5.00' 2.27: 1! a: 4! 5.75. 1.83 3 8 
5 4.37 2.39 o: 8 5 6.00 1 .77: 3; 8' 5; 3.37 2. 13' 1 6 
6 7.12 1 .81 3: 8 6. 6.50 1.51 : 4! 5: 6: 4.87 1. 13 3 6 
7 6.37 3.11 o: a· 7· 6.62 2.33'. 2! 8' 7: 6. 12 1.13 5 8' 
8 6.25 1 .67 4. 8 a: 1.2s. 1.75 ! 3' 8' 9; 5.75 1.49 4 8 
9 4.25 2.55 1 . 9· 9· 3.37 1 .85: 1 6; 9 5.5 2.67 0 8 
10 6.00 1.31 s· 8' 10: 2.50 1.41 '. 1 : 4. 10: 6.5 1.41 4 8 
11 5.87 1.13 5 8 11 • 4.62 2.33· 1 : 8! 11: 6.37 , .69· 3 8 
12 4.62 1.92 2 8 12: 6.25 , .75 4' 5• 12· 5.00 , .77 2 8 
13 3.75 1.75 1 6 13 5. 1 2 1.73: 3' 8 13 4.62 2.62 0 8 
14· 5.50 1.51 3: 8 14 5.37 2.20: , 8' 14: 5 2.39 0 8 
15 4.62 1.77 2 7'. 15·5.37 1 .06: 4; 7 15: 3.50 2.14 0 5 
16 6. 12 2.42· 2: 8 16 4.00 
I 
, .20: 2' 6 l6: 3.75 2.43 0 7· 
17' 5.37 2.92 1 ; 8 17
1 
3.50 1 .31: 1 • 5: 
18 5.25 2.25 1 8 18; 4.12 1.96'. 2: a: 
19 5.00 2.14 1 • a: 19 i 2.12 0.99: 1 : 4· 
20 2.75 2.49 o: 6i 20' 2.37 0.92! ,: 4. 
21 4.50 1 .as· , : 7' 21 ! 5.50 1 .31: 4• 8' 
22: 5.25' 2.05 ! 2: 8' 
2314.75 1 .751 2~ 8 
241 4.5oi 1 .o71 3! 6 
i ' j 
251 5.50 2.39i 2: 8 
I ! I 
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District Code Number = 4 
Item Analysis of Returns 
P. I= Part I of survey, P. II= Part II of survey, P. Ill= Part Ill of survey 
SD = Standard Deviation 
Min. =Minimum. Max. =Maximum 
Number of valid observations = 6 I I I I i 
P. I : Mean: SD ! Min. I Max.! P. II i Mean! SD I Min. I Maxi P. Ill! Mean: SD I Min. I Max.! 
1' 6.50! 0.84i 61 ai 1 i s.oo! 2.451 1 I al 11 3.5oi 2.17i 1 I 61 
2' 6.50 0.84: 6i al 2 ! 3.83; 2.481 1 I al 2! 6.67! 0.52! 61 7! 
3 6.00· 1.67 41 81 3: 6.17: 1.47! si al 3! 4.83: 1.60i 3[ 7; 
4 6.00 0.89 5: 7· 4' 5.00 2.28i 2! Si 4: 4.33 2.16: 2' 7 
5 5.00 1.67 3: 7: 5 5.67' 2.07; 2! Si s· 5.oo 2.00 2' 7: 
6 7.83 0.41 78! 8 6 6.17 1.33 i 4i 8; 6 5.00 2.28 1 . 7 
7 6.67 1.63 4i 8 7· 5.33 2.66: 1 ! 8: 7 5.00 1.10: 3, 6 
8 5.67 2.94 0 8 8 6.33 1.97; 4i 8 8 5.17 1.33 3: 7 
1.1 i ' 9 3.67 2.25 2 8' 9 6.17 5: 8 9 6.67 0.82: 5 7 
10 6.33 1 .37 5 8' 10·2.17 1 .17' 1 : 4, 10' 6.00 2.00· 2' 7 
11 7.33 0.82 6! 8 1 1 5.00 2.00 2: 8' 1 1 6.17 1.33: 4: 7 
1 2 6.50 1.6"1 4 s· 12 4.33 2.58 1 : 8 12 2.67 1 .37! 1 ' 5 
13 7.33 0.82 6 8 1 3 5.83· 1.33 4: 7 13 3.83 1.72' 1 6 
14 6.50 1.64 4 8 14 6.17 o.75: 5: 7 14, 3.67 1.s1 ; 1 ' 5 
1 s 5.00 2.53 0 7 1 5 5.50 1 .05: 4! 7 15 4.83 1.94 2' 7 
1 6 4.00 3. 16 0 7' 16 5.33· 2.34' 3i 8: 1 6' 4.17 2.48. 1 ' 7 
17 6.17 3.13 o: 8. 17' 4.83. 1.94! 2: 9· 
18 6.83 1. 1 7 5'. 8 18 6. 17 0.75' 5\ 7: 
19 7.17 1.17 5 a: 19 4.00 1 .1 O! 3i 6· 
20 7.00· 1.10 5! a' 20 4.33 1 .03i 3: 5' 
21 6.00 1.55 3 7! 21 . 6.33: 1.03 ! 51 a: 
22: 4.33 1.51 I 2! 6: 
23; 6.17 0.98i 5! al 
24! 6.so: o.84! sl 7! 
25: 6.17 1.941 3! a: 
I I 
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District Code Number = 5 
Item Analysis of Returns 
P. I= Part I of survey, P. II= Part II of survey. P. Ill= Part Ill of survey 
SD= Standard Deviation 
Min.= Minimum. Max.= Maximum 
I Number of valid observations = 1 2 i I i I 
IP. I ! Mean SD I Min.! Max.! P. II: Mean1 SD Min. MaxlP. IUMeaniso ! Min. I Max.! 





2: 4.50 Qi 7! 2: 6.08' 2.781 al 2: 6.331.61! 31 8i 
3 4.33 1.8T 01 7i 3 6.67· 2.02! 1 1 8! 3'4.42 2.07 2: 
i 
a: 
4· 4.00 1.76. Q: 7' 4 7.09 1.981 , 8 4 5.42 , .38 3: 7, 
5 3.92 1.83' o: 7 5 6.5a· 1.981 z: 8 5. 3.75 2.14 O' 7 
6' 7.00 1.35: 5; a: 6 7.00 0.74i 6i 8 6 5.00 2.56 0. 7; 
7· 7.08 1.24'. 5 a: 7 7.33 2.31 ! o: 8 7' 5.42 2.15 1 8' 
8 6.58 , .38 4 8 8 8.00 0.00' 8: 8 8 5.25 1.91 2 7: 
9 5.67 1.78 1 : 8: 9 5.33 2. 1 Oi 1 ; 7 9 6.17 2., 7 0 a: 
10 4.67 , .92 0 7' 10 6.58 2.68! 1 8 10 4.58 , .78 1 ' 7. 
11 7.00 0.85· 6' 8' 11 5.67 2.46! 8 11 5.75 2.01 1 8 
12 4.17 1.53 2: T 12 7.92 0.29! 7 8 12 4.75 2.34 0 a: 
13 5.50 1 .09 3: 7' 13 4.92 1.98! 1: 7 13 4.58 2.19 0 7' 
14 4.83 2.04 1 : 7' 14 4.58 2.64l o. 7 14 4,33· 1 .97: 8 
1 5 5., 7 2.21 · 1 8 15 5.50 1 .451 3' 8 -15 4.42 1.83 1 a: 
16 5.67 2.42. 1 ' 8 16 5.08 1.62! 2' 8 16 6.08 1.78 2 8 
17: 4.83 2.79 1 : a. 17 3.25 1.91 j o: 7 
18 4.58 2.07 1 I T 18 3.58 , .as: 7 
19 5.33 , .78 2: 7: 19 3.42 1.73i , 6· 
20: 4.25 2.56: o! 7; 20 2.75 , .29! , 6 
21:5,17 1.64 1 ! 7i 21. 5.17 , .19i 3· 7 
71 22 4.08. 1.24i 2 6 
23 4.50 
I 
1 .571 2 7. 
24· 6.00' 1.21 i 4 a: 
2s: 4.92· 1.731 2 a· 
District Code Number = 9 
Item Analysis of Returns 
P. I= Part I of survey, P. II= Part II of survey, P. Ill= Part Ill of survey 
SD= Standard Deviation 
Min. = Minimum. Max. = Maximum 
Number of valid observations = 1 4 I . I i . ! I 
P. I ! Mean SD ! Min. I Max.! P. II: Mean: SD I Min. j Maxi P. Ill Mean! SD : Min.! Max.!! 
116.21 1.051 41 8! 1i6.11:2.osi 11 8i 1/3.ooi1.84; 1/ 7, 
2· s.21 o.a91 4i 7; 2 1 7.64, o.63! 61 al 2! S.43: 2.21 11 11 
3: 4.29 1.59 1 o! 7: 3 6.36 2.02: 1: 81 3i 4.71: 2.20 1: 1) 
4 4.50 1.70' 21 8. 4' 7.71 0.47i 7 1 8 1 4: 5.07 2.02 7! 
s 4.43 1.83l 2i 8 s 6.64 2.13, 1; 8 5: 4.21 1.63 1. 6: 
66.792.15: 21 8 6.1.210.39: 6: 8 6:4.502.35 1· 8' 
7 7.oo 1.66. 2: 8 7 5.14 2.68; 1 · 8: 7' 4.79 2.29 1. 7: 
a 5.79 1.48· 31 8 8 7.64 o.84 s 8 8' 5.oo 2.11 1. 8: 
9 5.21 2.22: 2: 8 9 6.93 0.83' 5: 8 9· 6.21 i.19 13 7'. 
10 6.14 1.17 3: 8 10 6.79 1.57 2• 8 10. 5.07 2.02 2 8'. 
11 6.93 1.38 3: 8. 114_71 1,94: 2 8: 11 6.oo 1.41 2 8! 
12' 5.86 1.83: 2' 8 12 4.93 2.20 1' 8 12: 2.86 1.56 1 7; 
13 8.93 1.94 1 ! 8 13 4.29 1.33: 2: 6 13'. 4.50 2.03 2 7: 
14 4.86 2.11 1' 8 14 5.36 1 .22 3 7 14. 4.85 1.92 1. 7' 
154.791.72. 2' 7' 15.5.290.83 4: 7 1.S:4.141.35 2 6! 
16 4.43 3.38 1: 8 164.07 0.91' 3 6' 16;4.21 2.15 1· 8' 
'174.79 2.55 1! 8: 17:3.00 1.52; o: s 
18 s.93 1.73' 2! 8· 18 5.57 1.73: 2' 8: 
19 1 6.431.39: 4i 8 19'1.930.27' 1! 2: 
20: 5.00 2.29: 1 ! 8 20, 3.57 1.40: 1; 6· 
21: 5.64 1.38 4i 7! 21! 5.36 1.39' 3' 7 
I 22: 2.50 o.ss: 2i 4: 
I 23 3.71' 1,33! 2! 6 
i 24 4.21 1.581 2! 6 
1 zs 4.43 1 .ssl 21 7 
113 
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District Code Number = 11 
Item Analysis of Returns 
P. I= Part I of survey, P. II= Part II of survey, P. Ill= Part Ill of survey 
SD = Standard Deviation 
Min = minimum. Max. = maximum 
Number of valid observations = 8 i I I I I I I I 
P. I !Meanl SD l Min. i Max.JP. II i Meani SD I Min. I MaxJ P. Iii Mean! SD ! Min. ! Max. I 
, i 6.621 1.301 41 ai 
I ; I I 
al 114.37:1.69i 31 a/ 1 I 6.00! 2.831 11 
2: 6.25: i.04: 5! a: 2 1 6.37i 2.331 1 ! ai 2!5.25!1.49'. 41 0! 
3 5.25 I 1.49 2' 7; 3 1 6.00' 2.83i 11 Bi 3! 4.12; 1.64; 1 i 7! 
4 4.50· 1 .BS 2! 8 4: 6.25' 2.31; 
I 
4' 5.oo: 1.59 3! 1: Bf a· 
5 4.00' 1.77 1 ! 6· 5 6.75· 0.71; 6! 8. 5: 4.3 7: 1.51 3: 7 
6 5. 12: 2.42 1 : a 6, 5.75 2. 12: 1; al 6: 5.5o· 1.41· 4, 7: 
7 5.37' 2.26 1 ' 8 7 6.a7 2.10 21 a' 7' 4.25 1.57' 2'. 7 
8 6.75' 1.04 s' 8 a· 7.50 0.93: 6: 8' a: 4.87 1 .SS. 3· 7, 
9 6.5o: o.93 s 8 9 7. 12 1.46: 4; 8 9. 5.52 , .51 ' 4 7 
10 6.00 1 .20 41 a: 10 7.50 0.93: 6: B 10: 4.50 2.33. 7' 
1 1 6.50 1.31 4: 8: 11 7.12 1.13: s 8 1 1 : 5.75 1 .39 4; 8 
12 s.so: 1 .3S 2: 8: 12 7.00 1 .so: 4: 8 12 4.50 1 .60 2 7' 
13 6. 1 2: 1 .4S 4: 8 13 4.87. 1 .73: 2' 7 13' 5. 12 1 .81 3 7 
14 5.37 1 .s, 3' 8. 14 5.37 0.92'. 4~ 6 14: 3.25 2.05 1 ' 7 
1 s S.75' 1.98 s' 0· 15· 5.2S' 1.49• 3 7 15 4.7S 1.39. 3: 7 
16 6.S 1.07 5' 8. 16 3. 12 0.99' 2' s 16: s. 1 2 1 .SS 2' 7 
17 5.87' 2. 1 T 1 ; 8' 17: 3.75' 1.98i 2; ?'. 
18 S.37' 2.20 1 ; 8' 10· 4.62 1.os! 3' s 
, 9; 6.62: 1.06 5: 81 19 i 2.SO 0.93 i 1i 4 
20 6.7S: 0.89 6i 8~ 20i 4.12. 1.46i 2: 6' 
21 6.12i 0.83 5! 7 21 s.12: 0.99: 4i i 
22 3.37' 1.60! 1; s; 
23 4.2S: 1.161 3! s: 
24 4.871 0.99! 31 6: 





District Code Number = 12 
Item Analysis of Returns 
P. I = Part I of survey. P. II = Part II of survey. P. Ill = Part Ill of survey 
SD = Standard Deviation 
Min = minimum, Max. = maximum 
Number of valid observations = 2 I I I I I I I 
P. I Mean/SO 1 Min. I Max.! P. II: Mean: SO I Min.! MaxJ P. '. I /Min. I Ill Mean! SD Max. 
3.50i 0.71' 31 4i 1 i 7.50' 0.71 I 7! al 1 i 4.501 2.12: 3· G! I 
3.50i 0.71' 31 4i 
I 
7i al 2'. 2.501 0.71 I 3i I 2 2~ 7.5;0.711 2 
3 3.50i 0.71: 3! 41 3: 7.50' 0.71 I T ai : I 3 3.50: 2.12. 2 5i 
4 2.50 0.71 2: 3· 4: 7.50 0.11 • 7 ai 4 4.oo' 2.83 · 2 6 
5 2.50 1 0.71 2' 3 s· 7.50 0.71: 7 a: 5 3.00 1 1 .41 2 4. 
6 8.00: 0.00 8i 8 6 7.00 o.oo: 7. 7i 6 3.00' 1.41 2 4 
7 8.00 1 0.00 8'. 8 7 8.00 0.00 1 8' 9: 7 3.00 1 .41 2 4: 
8 2.50~ 2., 2 , i 4 8 8.00 o.oo: a· a: 8 3.5o: 0.11 3 4 
9 3.00' 2.83 1 : 5 9 7.00 , .41 ! 6 a: 9 5.50 0.71 5 6 
10 3.50 0.71' 3 4. 10 4.00 5.66i 0 8• 10 3.50·2.12 2 5: 
1 1 5.50. 2., 2 4: 7' 11 7.00 o.oo: 7 7: 1 1 4.50. 0.71 4 5· 
12 2.50 0.71 2'. 3 12' 7.00 o.oo: 7 7, 12 3.oo. 1 .41 2 4 
13 3.00. 0.00 3: 3 13 3.50 0.71' 3' 4; 13 3.00 1.41 2 4: 
14 3.50: 0.71 3! 4 14 3.00 o.oo: 3: 3' 14 3.00 1.41 2 4 
15 3.00 1 .41 2'. 4 15 5.00 1.41: 4 6: 15 3.50 2. 12 2 5 
16 2.5: 2. 1 2 1 . 4' 16 2.00 O.OOi 2' 2' 16 3.00 , .41 ' 2 4: 
17 2.50 2. 12 1 ; 4 17 2.00 o.oo• 2' 2! 
18 2.so: 2. 1 2 1 : 4 18:3.00 O.OO• 3 3i 
19 3.5o: 0.11 3: 4: 19' 2.00 o.oo: 2: 2: 
20 4.00.1.41 3! s• 20' 2.00 0.00 1 2, 2: 
21 3.00: 0.00 3: 31 21: 2.50 0.71: 2! 3! 
22: 2.50 0.71 '. 2' 3: 
23' 3.00 1.41 i 2! 4i 
24; 3.50 2.12! 2! SI 




District Code Number = 16 
Item Analysis of Returns 
P. I= Part I of survey, P. II= Part II of survey. P. Ill= Part Ill of survey 
SD = Standard Deviation 
Min = minimum. Max. = maximum 
116 
I Number of valid observations = 7 I I I ! 
l P. I '.Mean: so I Min. I Max.: P. II i Meani so Min.! MaxJ P. ua Mean: SD \Min.! Max. I 
I 1:6.57 o.981 Si 8! 116.33i2.14 2i 8i 112.71 o.95! 11 4'. 
! 2: 5.57" 0.79i SI 7' 2! 5.571 2.07! 21 8! 2! 6.14: i.57: 4i 8[ 
3 s.oo 1.151 4! 7· 3: 7.43 o.98! 6\ 8! 3! 5.14 1.77' 31 8' 
4 5.86 0.69 5 ! 7 4'. 7.29 0.76: 6: 8' 4' 6.29 0.76 5 7 
5 5.71 1.25 41 8 5 7.5r 0.79! 6: 8' 5: 5.43 2.37 2 8 
6 4.29 2.75' 2! 8 6 7.14 0.90: 6; 8 6: 4.86 1.86' 3 7 
7 4.14 2.85' 2'. 8 7: 7.57 0.79: 6: 8 7: 5.43 1.72 3 8 
8 7.29 o.95 6i 9· 8 7.86 o.38: T 8 ai 5.71 1.98' 3. 8 
9 6.86 2.27: 2. 8 9 6.71.1.11; s: 8 9:6.29 2.43 1 8 
10 6.29 1.11 5: a 10 7.oo 1.73 1 4 8 10: 6.14 1.68 3 8 
116.861.35s:811·6.291.ao: 39·11'6.710.95 5 a 
12 S.43 2.23 2: 8 12: 7.14 i.57· 4 8 12 4.oo i.15 2 5' 
13 6.86 1.46: 4. 8 13 6.43 1.5( 4 8: 13' 5. 1 4 1.57' 2 7' 
14 5.14 1.46 2' 6 14: 4.71 2.21 0: 6 14:5.431.90 3 8 
15 4.00 1.15 2' 5 1 5' 6.00 0.82: 5 7 1 5 5.86 1.57 4 8 
16 4.14 3.08: 8 16 3.86 1.07' 2 5 16 2.57 0.98 1 4 
17 4.29 2.98: 8 17' 3.57' 1.51' 2. 5 
1 8 7 .00 1 • 1 5: 5 8 18:5.86.1.21: 4: 8 
19 7.43 0.79: 6i 8 19, 3.57: 1.51: 2: 6: 
20 5.57 2.44i 8' 20: 2.5i 1.13: 2: 5, 
21 6.71 0.95: 5! 8 21' 5.43' 1.27; 
22: 4.00 1 .29: 2: 6 
23i 3.57i 1.13! 
241 5.43 ! 1 .51 I 3! 7i 
25; 3.57 ~ 1.51 i 2 6 
' I I I ' I 
District Code Number = 18 
Item Analysis of Returns 
Number of valid observations = 7 j I I 
P. I i Meant SD I Min. i Max.IP. II! Mean: SO /Min. Max 
1: 7.29! 0.76i 6i al 1: 7.43 1.51 I 4 a 
2: 6.71 ! 1.11 i 5i al 2i 7.43: 1.51 I 4. al 
3 ! 5. 7 1 i 1 .3 a : 4' 71 3! 7.a6 0.3al 7! al 
4: 5.71: 2.06: 3• a: 4: 7.a6 0.3a! 71 a. 
5: 5.29: 1.9a 3· al 5: 7.43 1. 13l sl al 
i ' ! ! ' 6 6.43. 2.88 0 6 7.71 0.49 7: 81 
7 5.86 2.91 0 a: 7 6.86 2. 19' 2: al 
8 6.71 1.25 5· a. 8 7.71 0.49: 7: a: 
9 6.57 1 .40 5 8 9 7.86 0.38! 7! 8! 
10 7.14 0.69 6 Bi 10 6.71 2.63: 1 a: 
1 1 7.71 0.49 7 a: 1 1 7.57 0.79. 6: 
12 7.00. 0.58 6 8: 12 7.71 0.76: 6' a: 
13 7.43. 0.53' 7 8' 13 7.00 0.82: 6 8 
14 6.29 1 .so 4 Si 14 7.43 0.53' 7: a: 
15 3.86 1.77 1 6· 1 5 6.29 1 . 1 1 5. a: 
16 4.29 2.98 0 8· 16 5.86 1 .35' 4 8' 
17 4.14 2.27 2 8: 17 5.00 2.31: 1 ; 
18 5.29 2.43 1 8· 18 5.00 2.31. 1 a: 
19 7.29 1 . 1 1 . 5 a· 19 3.14 0.9. 2 
20 6.71. 2.56 1 8 20 2.86 1.21: 1 I 5; 
21 6.71 0.76• 5 a: 21 7.00 1 i 6' 
22 5. 14 1 .85; 31 
23. 5.71 1 .25: 4! ai 
24 6.71 0.95! 6l a: 




P. Ill Mean so Min. /Max. 
1 I 4.ooi 2.24 2 7 
2i 5.43[ 1.72 2 7 
3! 5.71 I 1.501 41 a 
4i s.a6i 2.34 
I 
al 1 I 
; . I 
5: 6.00! 1.631 3! al 
I : I 6 6.29' 1 .2 5 I 5 ! 8 i 
T 4.86: 2. 12l 2 7 1 
8 4.71. 2.36i 0 7~ 
9 6.71. 0.95 I 5: si 
10 5.86. 1.07: 5 7' 
1 1 6.ST 0.79! 6 a: 
12 5.86 1.86: 3 8: 
13 5.29 1.70: 3 8: 
14 5.14 1.77! 
15 5.86 1.77: 3 8: 
16 5.71. 1 .soi 3 8: 
District Code Number = 19 
Item Analysis of Returns 
P. I= Part I of the survey, P. II= Part II of the survey, P. Ill= Part Ill of the 
survey 
SD = Standard Deviation 
Min = minimum. Max. = maximum 
J Number of valid observations = 1 3 ! i I ' i I 
iP I iMean:SD iMin. /Max. :p II iMean:so Min.: Maxi P Ill Mean SD !Min. 
I ' . 5 1 ' i 1' ai 1: 4.54 2.11 l 0 , 11 7.15 0.99' I 8i 1. 6.0Q 2.55 
' 2 1 6.38 1.66' 3: 8: 2 1 6.00 2.52/ 1 ' 8! 2 5.38 , .66l 
3. 5.54 2., 8 1 8 3· 7.38 0.96i 6 81 3 5.15 1.41 ; 
4 5.00 2.55 0 8 4: 7.54 0.78: 6 8! 4 5.00 2.24· 
5 4.69 2.32 0 8 5 7.08 1.04! 5 8! 5 5.85 1.99' 2! 
6 5.54 3.10 0 8 6· 7.38 o.65i 6 Si 6 6.00 , .47'. 4' 
7' 5.46 3.07 o· 8 7: 6.31 2.53: , 9: 7 4.23 i .74' 2 
8 6.38 1.94 8 8 6.62 
I 
2.02: 2 a: 8 5.00 1.68' 2; 
9 6.08 2.06. 1 8 9· 7.38 1.39l 3 a: 9 6.85 1.07; 
10 6.38 1., 2 5 8 1 O• 7.77 0.44: 7 Si 10 5.54 , .39i 3' 
11 6.85 1.86 1 
; 
8 1,: 6.62 1.4Si 4 8: 1 1 5.62 1.33: 3: 
12 6.46 2., 8 2 8 12 7. 15 o.55; 6 8; 12 5.23 , .96' 
13 6.23 2.59 o. 8 13 5.85 2.27: , 8 13 5.77 , .83 
14 5.46' 2.88 0 8 14 4.31 3.04; 0 8. 14 4.31 2.06' 2' 
15; 5.54 2.44 o: 8 15 5.62 
I 
1.561 3 a: 15 6.08 1.61: 
16 5.54 3.07 o· 8. 16 5.00 
I 
1.781 2 a: 16 6.38 1.26! 3' 
17. 4.85 3.00 0: 8 17' 4.00 2.20! 7: 
18 5.46· 2.73 1 a: 18:4.54 2.1 ai 7: 
19: 7.23 0.93 s: 8 19: 2.85 I 1.461 5! 
20: 6.85 1.34' 3: 
I 
21: 6.38 0.96 5, 
8' 20: 2.69 I 5! 1.491 
8'. 21 4.54· 1 .661 7j 
22 3.38 1.451 , 6! 
23 4.31' , .441 1 61 
24 4.38 1.661 7j 
25 3.85' 1.57 s! 
I 
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District Code Number = 20 
Item Analysis of Returns 
P. I= Part I of survey, P. II =Part II of survey, P. Ill= Part Ill of survey 
SD = Standard Deviation 
Min.= Minimum, Max.= Maximum 
J Numper of valid observations = ~ ! , 
1 
l 
i P. I I Meant SD \Min. I Max. P. 111 Mean1 SD I Min. I Max· P. m Mean SD : Min.: Max.\ 
I ' . ' l t • ' I • ' • I ! 1; 5.87' 1.46: 41 8 1 ! 5.001 2.20, 2: a: 1 • 3.62 1.85. 1 j s 
21 5.75 1.67' 31 8 2 14.871 2.17! 21 8! 2! 5.37 1.85 1: 7i 
3: 5.50 1.41 31 7 3: 6.12'. 1.36: 3: 7· 3: 3.75 1.67 2' 6! 
4: 4.87 1.81: 2! 7 4: 6.50 1.60: 3: 8 4 4.87 1.73 2· 7: 
5 4.50 1.85 2' 7 5: 5.87 1 .55: 3: 8 5 4.00 1.69 2. 7: 
6: 5.37 2.77. o: 8 6 6.12' i.55: 3 8 6· 4.62 i.51 3 7 
7. 5.37 2.77 0 1 8 7 7.75 0.461 7 8 7 3.75 1.98 6 
8 4.5o · i.20 2' 6 8 7.87 o.35: 7 8 8 4.62 1.85 6 
9: 5.25 1.75 3: 8 9, 5.87. 1.36; 4 8 9 5.75 2.49 8. 
10: 5.62 1.19 4: 8 10 7.25 o.89· 6 8· 10 5.25 1.16 4 7 
11' 7.50 0.76 6 8 11 6.62 1.51 4 8 11 5.12 1.25 3 7 
12· 6.50 i.o7 5: 8 12 6.62 i.06: 5 8 12 3.62 1.41 1 5 
13 6.25 1.16 4 7 13 5.50 0.93: 4 7· 13 5.12 1.73 3 8, 
14 5.87 1.13 4: 7 14· 5.50 1.07' 4 7 14 3.50 1.77 6' 
15' 4.75 1.58 3: 7 15' 5.25 1.16. 3 7 1-5 4.62 2.00 1. 7' 
1 
16' 6.62 1.19 4· 8 16: 2.50 0.53' 2· 3 16 4.37 2.07 1. 7. 
1T5.621.41 41 8 172.50:0.76; 2 4 
1a 5.25 1.67 2~ 7 18 5.37 1.51: 3: 8 
19: 6.87 0.83 6i 8 19 2.87. 1.89! 1 7 
20· 6.62. o.74: 5l 7 20 1 2.12' o.64l 1 • 3 
1 21 · 5.12 0.13 3! 6 21: 5.oo· o.93: 4 6 
I 22: 2.37. o.5z! 2 3 
23: 3.5o: i.51 i 2' 7' 
I 
251 4.37 1.69! 2! T 
119 
District Code Number = 22 
Item Analysis of Returns 
P. I= Part I of survey, P. II= Part II of survey, P. Ill= Part Ill of survey 
SO = Standard Deviation 
Min.= Minimum. Max.= Maximum 
I Number of valid observations = 4 I I I 
120 
lp.1 !Mean:so 1Min.!Max.1P. 11 1Meanlso iMin.!MaxjP. llGMeaniso IMin.IMax.i 
I 11 6.75 o.96i 6; ai 1 i 4.ool 2.94i 1 i 7i 1 2.001 o.a2i 1 I 31 
2: 5.75 o.961 5! 7: 2! 4.ool 2.94f 1 ! 7! 2· 6.7s; i.261 si ai 
3 5.oo 1.41 I 3: 6' 3 1 5.75: 2.63: 2: 8: 3 3.oo: 1.41 ,i 1, 4: 
4 6.25 0.96' 5 7 4 5.75 2.63 2· 8· 4 7.25. 0.96: 6 8 
5 5.75 o.96! 5; 7 s 7.50 o.58 7 e 5 2.so i.oo: 2 4. 
6 3.25 2.22: 1. 6 6 7.so: o.s8. 7 e 6 2.75 1.71: 1 · s 
7 3.25 2.22~ 1· 6 7 5.50'2.38 2 7' 7 5.25 1.2s: 4· 7· 
8 7.25 o.96: 6· a a: 7.50 o.58: 7 a a 6.75 1.2s: s a 
9 5.75 1.89i 3: 7 9: 6.25: 2.06 4 8 9 6.75 1.26! 5 8 
10 5.00 0.82· 4· 6 10 4.50: 3.00 2 8 10 5.50 1.73· 4 7 
11. 4.50 2.52: 7 11 5.75: 2.22 3 8 11 7.00 0.82 6: 8 
12 3.50 1.73! 1· 5. 12· 4.75: 2.63 1' 7 12 3.75· 2.63 6' 
134.251.71: 2 6 136.00:0.00 6 6 135.zs·o.96· 4 6: 
14 3.00 1.15 2' 4. 14 5.50 1.00 4 s: 14 4.50 i.91: 2 6. 
15 3.75 1.71' 2 6· 15 5.50; 0.58 5 6: - 15 2.50 1.91' 5' 
1s 1.25 a.so 2· 16 3.oo; 1.83 1 5 16 2.75 2.22· 1 6 
17 2.25 0.96: 1. 3 17' 2.50 1 1.91 1 5: 
18. 4.oo 2.1s: 2 T 18 6.25 1.26: 5 a: 
19 6.25 1.26i 5, 8 19 3.25' 1.89: 2' 6 
20· 5.oo 2.94' 1: 8 20: 3.5o: o.58 3: 4. 
21 5.so o.58 1 5: 6: 21 s.15: 1.71 · 4: a: 
22: 2.15; 1.11 1 s: 
23· 3.5oi 1.29: z s. 
25: 6.soi 1.29 5: a 
District Code Number = 23 
Item Analysis of Returns 
P. I= Part I of survey, P. II =Part II of survey, P. Ill= Part Ill of survey 
SD = Standard Deviation 
Min. = Minimum. Max. = Maximum 
Number of valid observations = 4 I I I ! I I ! I i I 
P. I Mean SO !Min. Max.! P. II i Meani SD I I Min. 1 Max; P. Iii Meani SO : Min. ! Max.I 
I 1. 5.00' 0.001 5 s! 1 I 3.25 i 2.06 
I 
1 I 2.ooi 0.82: 11 31 11 5; I 2· 4.50 1.00: 3 Si 2: 3.2si 2.osi 1! 5: 2i 4• 1.41: 2! s~ I 
l 3 4.25 0.96 3! s: 3: 3.so: 2.38 1 : 6 3i 3.74 0.96 3! sl i 
i ' 4 2.50 0.58 2: 3: 4 3.50' 2.381 1 . 6 4: 3.25 1.50 2: 5: 
5 2.50 0.58 3 5; 4.50. 2.52! 1 1 5; 4.25 1.71 2! 6; 
6 1.50 0.58 1 i 2 6' 5.75· 0.96; 5 7 6i 3.25 1.26 2' 5: 
7 2.25 1.89 ,. 5 7:7.001.15! 6' 8 T 2.25 0.50 2 a: 
8 4.25 1 .so 6 8 6.75: 2.50i 3 8 8 3.00 2.00 2' 6· 
9 4.00 1. 15 5. 9 4.25. 0.96! 3 5 9 4.25 2.87 0 6: 
10 4.50 1 .29· 3! 6 10 1.50 o.5a: 1 2 1013.25 0.50 3t 4 
1 1 4.25 0.96 5 11 3.50 o.sai 3 4 11·4.50 1.91 2' 6 
12 3.25 1 .71 5· 12 4.75· 3.30i 1 8 12: 3.50 2.38 2: 7: 
13 3.00 1 .63 5 13 3.00 1.41 '. 2 5· 13 3.25 2.22 1' 6: 
14 3.00 1 .63 5 14 4.25 0.96i 3 0.58 1 2. 
' 1: 5 14: 1.50 
15 1. 75 0.96 11 3 1 S· 4.25: 0.96i 3. s 1 s' 4.oo 2.94 1 ' 7· 
16 2.75 1.50 1! 4 16 2.so· 1 .29! 4 16i 3.25 2.63 1 7' 
17 2.00 1.41 4 17' 2.75 2.22! 6 I 
18 3.50 1.91 1i 5 18' 1.50. 0.58! 1 2 
19 4.50 3.42 01 Si 19; i.50; o.sal 1 2 
20 3.00 2.45 6: 20· 1.50: o.sa! 1 2 
21 3.75 2.22· 6' 21'3.5011.731 1 5 
22· 3.5o: 1 .731 1' 5 
' i i 23: 3.50: 731 1 . 5 i i ' I ! 
l : I i 24\ 3.751 1.26 2: I I I ' 5· I I 
: ' j 25! 3.251 1.711 1: 5: ! i ' 
I I I I I I i i ! ' ! I I ' I I I i I 
l ! : I i 1 ' I I ! I i ! 
l ' ' i : i I ' i ! ' : ; I 
I I I I I ; I ! I I I ' 
! i I I I 
I 
: i I I 
i I i I i I I I ! 
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District Code Number = 24 
Item Analysis of Returns 
P. I =Part I of survey, P. II = Part II of survey. P. Ill = Part Ill of survey 
SD = Standard Deviation 
Min.= Minimum. Max.= Maximum 
I Number of valid observations = 11 ! I I ! I I I 
IP. I ! Mean: SD i Min. I Max.! P. 11 I Mean! SD I Min. I Maxi P. Ill Mean· St. ~Min.! Max. 
I 11 5.64 1.a6; 3i al 1 ; 4.1 a I 2.23 i , i 81 1 I 3.45: 2.11 I , i 7 
I 2i 4.64 1 .12· 31 6; 2: 4.36i 2.541 
I a: 2i 4.91' 1.87i 2: 71 ' 1! I 3· 4.09 1.58 2! 5: 3: 4.91 ! 2.12: 1 ! 8' 3' 3.91' 2.1i 1 . a! I 
I 4: ll 4'. 5.64 a: i 3.55 1 .86 8' 4 5.91. 2.39: 1 8 2.01. 1 
5 3.36 1.91 1 i 8 5: 6.36: 1.501 3 8 s: 3.00 1 .61' 1 6 
6 5.73 2.00 2i 8 6· 5.18: 1.83: 2 8 6: 2.73 1.01: 1 4: 
7 4.82 2.40 oi 8 7' 6.27: 2. 10: 3 8 7 4.64 2.06' 1' T 
8 4.45 1 .63 3: 8· 8 7.09· 1.58 4 8 8• 5.27 2.45 1 8 
9 4., 8 1.47 21 7 9: 5.50 1.75 3 8 9: 5.09 1.87 2 7: 
1 o: 4.91 1.45 3' 7 1 0 5.82: 2.36; 1 8 10: 5.55 1.81 2· 7 
1 1 : 5.91 1.97 2! 8 , , 4.64. 1.50; 3 8 , 1 i 5.55 2.25 1 8 
12 3.73 2.00 1 : 7 1 2. 4.27; 1 .62 1 7 12. 2.18 2.04 1 8 
13 3.55 1.97 1 ; 7 13 4.82' 1.89• 0 7 13 5.27 1 .68 3 ai 
14 4.36 2.01 2i 8: 14: 5.09 , .81: 0 7 14; 4.45 2.42 1 7' 
15 4.27 2.05 7' 15 4.09 2.17'. 0 7 l5, 3.55 2.11 , a; 
16. 6.09 2.21 1 : 8' 16 3.09· 1.92: 0 6 16 4.36 2.34' 2 8! 
17' 6.09 1 .81 3! 8 1T 3.oo' 2.19: 0 8 
18 5.36 1.80 3! 8; 18 4.001 2.41: 0 7 
19: 5.91. 1.92 2! 8. 19 1.82 '. 1.33i 0 4 
20 1 5.91: 1.45 4i g; 20 3.36; 1.63: 0 6 
21 · 5.09 1.14 31 T 21 3.2r 1.s2: o: 6 
I 22 2.4511.44! o: 5 
I 23 3.551 1.92 ! 0 6' I 
I 24 4.18! 2.041 O! 8 
I 25 3.36i 2.20! O· 7· 
I I I 
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District Code Number = 25 
Item Analysis of Returns 
P. I= Part I of suNey, P. II= Part II of SUNey, P.111 =Part Ill of SUNey 
SD = Standard Deviation 
Min. = Minimum. Max. = Maximum 
Number of valid observations = 9 I I I I I I I 
I ~ I I ; ' I 
I Min./ MaxJ P. llB Mean 1 SD I Min. ! Max.! Part 1 Mean· St. 04 Min. ! Max.: P. II 'Mean! SD 
1; 6.33 1.001 51 a: 1: 6.7ai 1.92i 2! al 113.11: 1.761 1 l 61 
2 5.89' 1.83 i 3/ a: 2: 6.891 1 .90 ! 2! a! 2! 6.33: 1.50! I 41 8J 
3: 5.44'. 2.01: 3: a: 3' 7.44! 0.73: 6; a: 3l 3.89 2.57: 1 ! 7: 
4 6.44 1.01 51 8 4 7.001 1.94i 2' 8 4: 6.89 1 .OS; 5: 8: 
5. 5.67 1.66. 3: 8 s 4.00 3.12 1 ' 8. 5' 4.78 1.99· 2: 7; 
6 6.78 1.72 4: 8: 6 7.11: o.6oi 6 8 6. 6.oo 1.50 4. 8, 
7 5.56 2.92· o: 8 7' 7.56' 1.01: 5 8 7' 4.22 2.44· 1 ' 8; 
8 6.33 1.00· 4: 7 8 7.89 0.33: 7 8 8 5.11 2.57 2 8 
9 5.22 2.22· 2: 8 9 6.78. 0.67' 6 8 9. 4.78 2.64: 1 : 8 
10 5.78 1.20· 4, 7 10 7.44: 0.73' 6 8 10' 5.33 2.18 3: a: 
1 1 7.11 1. 17• 5 8 11 6.78 0.97' 6 8 11 6.22 1.86 2' a· 
12 5.44· 2. 13 2 a 12 7.33; 1.00' 6' 8 12 4.00 1 .22 2'. 6 
13 6.22 1.72 2 8. 13 6.11 0.93; 4 7 13 4.78 2.22· 1 ' 7. 
14 5.89 1.76, 2 7 14· 6.22 0.97: 5 7 14 4.56 1.67' 3: 8 
15 5.11 1 .76 1 : 7' 1 5 5.22 2.28· 1 8 15 4.22 1.79: 1 . 6 
16 5.56 1 .33: 4; 8' 16 3.44 1.94: 2· 7 16! 4.33 2. 12 ( 8· 
17 6.QQ; 1.50 3: 8 17 3. 11 . 1 .45'. 1· 5 
18 6.56 1. 13 '. 5 8 18 4.78• 1 .2oi 3 6 
19 7.11 0.93 6: 81 19 2.56: 1.42i 5 
20: 7.11 1.27' 4i 8: 20 3.oo: 1.ao: 1 7 
21: 6.s6· 1.13 41 a: 21; 5.78~ 1.39i 4 8 
22. 3.67' 2.12 1 2' 8 
23. 4.22' 0.97 j 3 6 
24: 5.11 \ 0.931 41 6i 
25· 5.67 2.06i 2· a: 
I 
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District Code Number = 26 
Item Analysis of Returns 
P. I= Part I of survey, P. II= Part II of survey, P. Ill= Part Ill of survey 
SD = Standard Deviation 
Min. =Minimum, Max. =Maximum 
Number of valid observations = 7 ! ! I 
!P. I I Mean: SD 
j / I 1 I l ; I I 
1 Min 1 Max •. P. II 1 Mean1 SD l Min. Max; P. Ill Mean; SD Min.: Max. 
1 ! 4.71 
I 
a' 1 i 6.86i 1.57! 4j 8 1 1 ! 3.86i 2.481 1 ; 2.36. 21 8 I 
2! 3.86 2.27' 2! 8 2! 6.71: 1.891 31 8: 2! 3.43 · 2.51 I 1 7 
3: 3.43 2.07 2! 8· 3: 6.71: 1.5oi 4i 8' 3! 4.71 · 2.5oi 8 
4: 2.71 1.11 2' 5 4 6.57 1.81' 3· 8 4; 7.86 2.61: 8 
5. 2.86 1.07 21 5 5 6.86 1.46i 4; 8 5; 7.86 2.54; 8: 
6 6.57 1.27 51 8 6· 6.57 1.27i 4· 8 6; 5.57 2.51: 8' 
i 6.57 , .27 5 8: 7 7.57 0.53. 7 8 7: 2.43 , .99: 6 
8 3.57 , .90 2: 7 8. 7.14• 1.21: 5 8 8' 4.86 2.61 ! 8 
9 3.14 1.46 2 5 9 5.71 1.70: 3 7 9; 6.86 1.68i 14 8. 
10: 4.43 2.07 2 8 1 o: 7.14 0.69· 6 8 10i 5.57 2.441 , 8 
11· 5.57 1 .81 3' 8 11.5.14 2.04 2 7 11: 4.86 2.54! 1 8 
12 5.29 2.36 2 8 12 6.00 1.29• 5· 8 12 4.71 2.93' 8 
13 4.71 2.81 o: 8 13: 5.14 1.46 3 7 13. 5.29 2.50: 8 
14: 5.43 1.90 2 8 14 4.43 1.72. 2 7 14: 3.86 2.19i 8 
15 4.43 2.44 2 8 15 4.14 1.68 1 6 l5 5.14 2.12! 1 7 
16 S.7i 2.21 1 ' 7 16 3.57 1.51 1 6 16' 6.71 , .60: 4 8 
17: 4.43 2.57 1 8 17 4.00 2.38: 2 8 
18. 4.57 2.64 1 • a. 18; 4.00 , .63' 6 
19: 4.71 2.29 2 8 19' 2.57: 1., 3 4 
20: 5.86 1.57 3 8 20 2.29· 0.95: 1 4 
21: 4.00 2.31 8 21 4.14: 1.21. 3 6 
22 2.71 1.38i 1 ' 5 
23 3.71 1.381 2: 6 
24 3.86 1.21 ! 3! 5: 
25 5.29 2.21 ! 2: 8 
i 
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District Code Number = 27 
Item Analysis of Returns 
P. I= Part I of survey, P. II= Part II of survey, P. Ill= Part Ill of survey 
SD = Standard Deviation 
Min. =Minimum. Max. =Maximum 
Number of valid observations = 1 O I I ! 
P. I 'Mean SD I I .I . I : Min. I Max. P. II 1 Mean SD I Min I Max1 P. II~ Meanl SD i Min. ! Max.! 
1 · 5.70 1.251 41 71 1: 4.901 2.42! 11 7 1 ! 4.ooi 2Aoi 1 I 7! 
2'. 4.50 0.97: 31 61 2: s.20 1 2.151 1 ! 7' 
I 
5.2: 2.44 1 1! a: 21 
3 3.90 1.37 2: 61 3' 6.1oi 1.97! 1 ! 8 3 i 4.50. , .08 '. 3! 6'. 
4 5.00 1.94· 2' a: 4 6.90: 0.88 1 51 8 4l 4.70 1.89 2 8 
5 4.80 2.04 z: 8: 5 6.20: , .321 4! 8 5 4.70 1.95 2: 8 
6 5.20 2.62'. 11 8; 6 6.40: 0.70• 5! 7 5: 4.50 , .27. 21 6 
7 5., 0 2.60· 1 8' 7 4.5o: 2.64: 1 : 8 T 2.90 0.88 , 4. 
8 5.70 1 .77· 3: 8· 8 7.40: 0.52' 7' 8 3: 4.10 1.52 2' 7 
9 5.20 1 .93. 2 8: 9 4.40 , .58' 2: 7 9: 6.30 1.57 4, 8 
10 4.60 , .26 3i 7 10 5.10 1.66~ 2: 7 , o: 5.40 1.65 3 8 , , 5.80 1 .23. 3' 7: 1 1 5.30' 0.82 1 4; 7 11 '. 4.70 1 .42 2 7 
12 4.70 1.77 2i 71 12 6.20• 1 .23 '. 4! 8 12 3.90 1.85 1 6 
13 5.00 1.49 3: 7; 13 4.70' 1.57: 2: 7 13: 5.20 2.15 2: 8 
7: ' 14 5.30 1.49 3 14 4.80. 1.69: 2! 7 14• 3.80 , .23 2 6 
15 4.40 1.26 2' 6 1 5 4.20: , .40i 2: 6 rs 5.20 2.04 3 8 
16 5.2 1 .99 1 . 71 16 2.60' 1 .07i 1: 5 16
1 4.80 2. 1 s 7 
17 4.70 , .89 1 : 7! 17 3.50· 1.78i 2' 7 
18 4.80 1.62 2: 7i 18 
. I 
3.00 1.76· 1: 6 
19 4.90 1.66'. 2! 7: 19 2.50: 1.43i , : 6 
20 5.90 1.10' 4! 8i 20 2.20! 0.791 1: 4 
21 4.00 1 .49 2: 6; 21 3.oo: 1.631 1 l 7 
22 3.801 , .87! 2! 7 
I 23 3.20: 1.ss! 2! 7 I 
I 24: 3.sol 1.431 21 6 
I 
25 3.so! 1 .6s I 1 I 6 
I I I 
District Code Number = 28 
Item Analysis of Returns 
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P. I= Part I of survey. P. II= Part II of survey, P. Ill= Part Ill of survey 
SD = Standard Deviation 
Min. =Minimum. Max. =Maximum 
Number of valid observations = 3 J I 
P. I 1 Mean SD !Min.IMax.iP. ILMeaniso I Min IMaxJP. lllMean;SD Min.!Max.i 
1:6.33:0.58! 61 6i 1'7.33!1.15i 6i ai 1:2.67:2.89! 11 61
1 
2· 5.67 i.15' 51 al 2 a.ooi o.ooi a! al 2: 5.33. 1.151 4'. 61 
3 5.67 1.53'. 41 6• 3 7.33' 1.15! 6; a! 3 4.oo i.oo: 3: 5j 
! a 8 4 6.33 o.58: 6. 7: 4 5.33 1.15: 4: 8 4· 8.00· 0.00' 
5 5.00 1.00' 4i 7 s 7.67' o.58: 7 a: s 5.33 i.53'. 4: 7; 
6 8.00 0.00 ai 4 6 5.00 1.00; 4; 6i 6 5.33 1.53! 4' 7: 
7 a.oo o.oo 3' 7 4.33 1.151 3 5' 7 3.67 0.58; 3' 4i 
8 6.33 1.53 5: 8 8 8.00 0.00' 8· 8 8 4.00 i.73: 2. 5: 
9 5.33 2.52 3; 8' 9 8.00 O.oo: 8 8 9 7.33 1.15: 6. Si 
10 5.33 0.58 si a· 10 a.oo o.oo· a: 8: 10 4.67' o.5a: 4: 5 
11 7.00 1.00 2 11 5.00 3.00. 2' 8 11 7.00 1.00! 6 8 
12 6.33 1.15 5· 6. 12 7.00 1.00' 6 s 12 3.67 o.sa: 3 4 
13 6.67 1.53 3 13 4.33 1.53 3 6' 13 4.33 2.081 2 6 
14 6.33 2.08 4. 4: 14 4.67 o.5a: 4 5 14 5.00 1.00! 4: 6 
15 4.33 2.52 2' 5 15 6.00 1.00' 5 7 15 5.67' 1.15: 5 7 
1 6' 8.00 0.00 8' 2 16 2.33 0.58: 2' 3 1 6 6.00 1.00 ! 5' 7 
17 7.67 0.58 7' 2: 17 3.33: 1.15 i 2. 4 I 
18 6.33 1.1 5 2: 18 3.00. 1.00' 2 4 
19 6.33 1.15 s: 3: 19 3.67' 1., 5: 3 5: 
20 6.67 1.53 s: 2! 20 3.oo: 1.ooi 2 4, 
21 . 6.00 1.00 3· 21 4.oo: i.oo: 3 s' 
3! 22 3.67' o.s8! 3: 
3: 23 4.67: , .53 i 3· 
5! 24: 5.67! o.5ai s: 
: I 
3 25 3.00! 0.00! 3 
I I 
I I 
District Code Number = 29 
Item Analysis of Returns 
P. I= Part I of survey, P. II= Part II of survey, P. Ill= Part Ill of survey 
SD = Standard Deviation 
Min.= Minimum, Max.= Maximum 
Number of valid observations = 3 I I I I 
127 
I
P. I : Meani SO I Min •. Max.: P. II: Mean: SD ! Min.: Max! P. Ill Mean· SD I Min. i Max.: 
. 1: 6.oo: i.001 Si 71 1: 5.33 3.06i 2! 81 1: 4.67' 3.21 i 1 I 7: 
2' 3.ooi 2.65i 1 ! 6: 2 4.67' 2.31: 2! 6l 2 s.6T 2.31 I 3! 7 
3 1.33. 0.58: 1i 2 3: 5.33 3.06 21 8' 3 4.33: 1,53! 3 1 6 
4 4.67 3.51' 1 i 8 4· 6.67 1.15: 6' 8. 4 6.oo 1.73: 4 7 
5 z.67 2.08 1: 5 5 6.67 o.58· 6: 7 5 4.oo 3.oo: 1: 7 
6 8.00. 0.00 8'. 8 6 6.33 0.58: 6: 7 6 4.67 3.21 ! , : 7 
7 5.67 4.04' 1' 8 7 6.00 3.46· 2 1 8, 7 5.00 3.46: 1 7 
8 2.33 1.53 1' 4 8 8.00 0.00 8: 8 8 5.67 2.31 3 7 
9 4.00 2.65 1' 4· 9 3.00 2.65 1 6 9 5.67 2.31. 3: 7 
10 A..67 4.04 o: 7 10 3.33 3.21' 7 10 4.33 3.06: 1' 7 
11 3.67 2.31 1! 5 11 5.67 4.04 8 11 5.00 3.46 1'. 7 
12 1.33'0.58' 1· 2 12 5.00 3.61 8 12 2.67 1,53: 1'. 4 
13 2.33 2.31 1 • 5 13 2.67 2.08 1 5 13 3.33 2.52 1 · 6 
14 2.33 2.31' 1: 5 14 2.00 2.65: 0 5 14 3.67 2.52 6 
1 s 1.67 o.58. ,: 2 15 6.oo 2.00: 4 8 15 s.oo 2.65 2· 7 
16 1· 0.00 1 1 16 3.00' 1.00: 2 4 16 5.00 3.61' 1: 8 
17 5.003.61 1: 8 17 5.33 2.89 2 7 
18 5.oo: 3.61 1' 8 18 4.00 2.65: 2· 7 
19 5.67' 4.04· 1: 8 19· 1.67 0.58. 2 
20 5.00 1 3.61. 1' 8 20 1.67 0.58 1 2 
21 3.33' 2.08' 1 i 5; 21 4.00 2.00: z' 6 
! 22 2.00 i.oo: 3: 
i 23 2.00' 1.00 ! 1 ' 3' 
I 24 5.67i 2.52 1 3 8' 
25 4.00 3.46! 2 8 
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District Code Number = 31 
Item Analysis of Returns 
P. I= Part I of survey, P. II= Part II of survey. P. Ill= Part Ill of survey 
SD = Standard Deviation 
Min.= Minimum, Max.= Maximum 
Number of valid observations = 5 ! ' I I I 
IP. I !Mean: SD ·Min., Max.! P. II; Meani SD : Min.! Maxl P. llE Mean! SD Min. i Max. 
1 ! 5.80 2.28! 2i 81 1: 7.40i 1.34! Si 8! 1 1 4.20[ 2.391 1 ' 7; I 
2! 7i 7.40l 1.34! 
I 
al 2; 6.8: 1.30! 2 ~ S.60' 2.19' 2 Si 5' 8 
3; S.40 2.07' 2i 7: 3' 7.80 1 0.4S' 7: 8! 3 S.80i 3.03! 2. 8 
4 4.40 2.51' 2· T 4 7.80! 0.45: i a. 4 7.60 c.ss: 7 8 
s· 4.6o 2.79 2· 8. 5 7.40' 1.34 5: 8 5 6.20 2.39' 2 8 
6: 8.00 o.oo· 8; 8· 6 6.20• 1.92' 3 8: 6 6.20 1.48i 4 8 
7 8.00 0.00 8 a· 7 7.80: 0.45. 7' 8• 7 5.60· 2.07! 3 8 
8 5.00 2.24 2 a: 8 7.80 0.45 7' 8' 8 6.00 1.22! 5 8 
9 4.80 1.64 2 6' 9 5.60i 2.61 2 8 9 6.40 3.o5: 1 8 
10 5.40 1.95 2 7' 10 6.40• 2.61 2 8 10 6.40 1.34: 5 8 
,, , 5.00 2.24· 2 8' 1 , 6.40' 2.07 3 8 11 7.40· 0.55 7' 8 
12: 4.40 1.34· 2 5 12 7.00 1.73 4 8: 12 3.4 2.88i 1 7 
134.80' 1.92 2 7 13 4.20: 2. 17 2 7' 13 7.20 0.84· 6 8 
14; 4.80 1.92. 2 7 14 4.60' 1.82 2: 7 14 6.00. 2.00' 3 8 
' 15 4.80 2.59· 2. 8: 15 5.40' 1.95 2 7 . 15 4.60 . 2.79: 2 8 
16: 5.40 2.70 1 : 8 16 3.00• 1.00 2· 4 16 4.80 2.77'. 8 
17:4.80 1.92 2 7 17 3.80i 1.64 2 6 
18 4.40' 2.07' 2' 7 18 4.40: 2.88' 2 8 
19: 5.20 1.48 3: 7: 19 3.20i 1.64• 2 5 
20 1 5.00 2.35' 21 7: 20 2.40' 1.52: ,. 5 
21 ! 4.60 2.30• ,: 7: 21 4.40 i 1.52 2 6' 
22 3.80 1.48· 2' 6 
23' 4.00 1.00: 3; 5: 
24' 4.20 1.64; 2 Gi 
25· 4.40 2.07: 2 7' 
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District Code Number = 32 
Item Analysis of Returns 
P. I= Part I of survey. P. II= Part II of survey, P. Ill= Part Ill of survey 
SO = Standard Deviation 
Min.= Minimum. Max.= Maximum 
Number of valid observations = 2 ! i I I 
IP. I IMean·SD Min. Max.!P. ll'Meanlso I Min.! MaxJ P. Ill Mean\ SD Min. I Max. 
I 
1 ! 3.00 2.83 1 i 51 1: 3.50i 3.541 1 I I . I 31 ! 61 11 3.00, 0. 3 
I 1 I 5: 2: 3.5oi 3.541 11 5! 2.83l I 2'. 3.00 2.83: Gl 2: 31 7 
3' 3.00 2.83 1 1 ! 5! 3 8.oo! 0.001 8! 8· 3: s.5o• o.71 1 5! 6 
4 3.00 2.83: 1 ' s: 4 8.00 1 .41 • 8 8 4 5.00: 1.41: 4: 6 
5· 3.oo 2.83i 1 : 5: 5 7.00: 0.71' 5: 8' 5 2.00 1 .41 : 1 : 3 
6: 1.00 O.OOi 1 l 1 : 6 7.so o.oo· 7' 8: 6 3.oo: 1.41: 2: 4 
7' 1 .00 o.oo: 1 : 1 ' 7 8.00: 0.00 8 8' 7 2.50 0.71 2 3 
8 3.50 3.54! 1 i 6: 8 8.oo: 4.24· 8 8 8 5.00 2.83; 3; 7 
9 3.00 2.83: 1 : 5 9 4.oo: o.oo 7 9 6.00 2.83: 4· 8' 
10 3.00 2.83! 1 : 5: 10 a.co: 4.24 8 8 10 6.00 1.41 5: 7 
1 1 2.00 1 .41 ; 1 ; 3· 1 1 4.00' 3,54: 8 7 11 s.oo: 2.83i 3: 7 
12' 1 .00 o.oo: 1 : 12 3.5o· o.71: 6 12 1.50 0.71: 2. 
13: 1.00 0.00 1 13 1.50 0.71' 2 13 4.50 4.95'. 1 : 8 
14· 1.00 o.oo: 1 : 14 1.50i 2. 12 1 2. 14 4.00; 0.00 4: 4 
15 1.00 o.oo: 1 l 1 1 5 3.50' 0.71 2· 5 15 1.50 0.7( 1 2: 
16 1 .5 0.71: 1 i 2' 16 1.50 o.oo: 1 2 16 5.50 3.54' 3 8 
17: 1.50 0.71: 1 ! 2: 17 1.00: 0.00 1 1 
18: 1.50 0.71: 1 : 2: 18 2.00: o.oo' 2 2 
19: 1.00 o.oo: 1 : 1 i 19· 2.00' 0.00! 2 2 
20i 1.00 o.ool 
I 
1 I 1 : 20 2.00i 0.71: 2: 2 
21: 2.50 2. 12: 11 4i 21 1 .so! o.oo; 1. 2: 
i 22 2.00: 0.71; 2 2 
i 23 I I 1.50! 0.71: 1 2: 
I 24, s.soi o.ooi 5' 6i 
I 
I 
25: 2.00! 0.00! 2 2: 
I I 
District Code Number = 34 
Item Analysis of Returns 
P. I= Part I of survey, P. II= Part II of survey, P. Ill= Part Ill of survey 
SO = Standard Deviation 
Min.= Minimum. Max.= Maximum 
I Number of valid observations = 10 ! I I 
IP. I : Mean: SO : Min-: Max.! P. II: Mean! SO ! Min.: Maxl P. I ! Mean: SO Min. i Max. 
I 1. 5.60 i.01 4, 7: 1 i 5.601 1.961 2. a! 11 3.60 2.01 1 ! 6 
i 2 1 4.90 i.191 3: 8: 2. 5.9oi 2.02! 2i a1 2; s.2: 1.48 31 8 
3i4_3oi.16: 3' 6: 36.60:1.s1: 4: a; 3:3.80:1.4a 1: 6 
4: 2.70 1.16 1 · 4: 4 1.00 1 1.15 5 a: 4 3.so: 1.27 1 5 
5: 2.80 1.14. 1, 4 5 6.60: 1.51 3' a 5 3.8o: 1.93 1 · 6 
6' 6.oo 2.62 1. 8 6 6.10 1.79 3: a: 6 4.9o: 1.52 2 7 
7 6.00 2.62 , 8 7 6.40 1.96 2' 8 7' 3.80' 2.10 o: 6· 
8 5.10 1.66 3 8 8 7.50 0.71 6 8 8 4.90 1.17 4 8 
9 4.40 0.84 3 6' 9 6.80 0.92: 5 8 9 5.80' 1.03 4; 7 
10 5.60 1.35. 3 7 10 7.50 0.71 6: 8 10 4.80. 1.23 3 6 
11 6.90 1.20· 5 8 11 7.30' 0.67 6 8 11 5.00· 1.15 3 6 
12 5.00 1.70 2 7 12 7.10 0.99' 5 8 12 4.00 1.49 2 6 
13 5.80 1.81 3 8 13 6.90 1.37 4 8 13 4.50 1.43 2: 6 
14 4.60 2.01· 2 7 14 4.3o 2.06: o 7 14 4.30 1.64 2 8: 
I 15 3.50 2.07 1 7 15 5.30 1.49 2 7 15 3.80· 1,75 6 
16 4.7 2.95 o 9· 16 4.30 1_34: 2 6 16 3.3· 1.77 1· 6. 
17 4.80 2.39· 0 7 17 3.60' 1.43' 1 6: 
18 5.90 1.52 3 7 18 5.70: 1.77' 3 8 
19: 5.50 1.58' 3 7 19 3.10: 1.66; 1 6. 
20! 5.50 1.65 3· 7 20· 2.50: 1.08' 1 5 
21: 4.80 1.32 3 7' 21. 4.60: 1.58! 2: 7· 
22 3.40 1 .26~ 2 6 
23 4., 0: 0.99' 2; 5: 
24' 5.40 1 .07! 31 7' 
25. 3.60 1 .71: , i 7 
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District Code Number = 36 
Item Analysis of Returns 
P. I= Part I of survey, P. II= Part II of survey, P. Ill= Part Ill of survey 
SD = Standard Deviation 
Min. =Minimum, Max. =Maximum 
Number of valid observations = 7 I I 
P. I l Mean: SD I Min. i Max.~ P. II i Meani SD : Min. I Maxi P. Iii Meani SD l Min .. Max.I 
1 ! 7.14· 0.69i 
I 
6: al 1/2.5i0.79! 21 41 1!4.14:0.69: 31 5! 
2; 6.29 0.491 6i 7! 2: 2.71 ! 0.76' 2! 41 2! 4.14; 0.90: 3i 6! 
3: 6.43 0.53: 6: 7i 3: 5.57' 0.79 4! 6i 3; 2.71. 0.49 2! 
l 
3i 
4 2.86 0.69 6 4. 4, 6.00 0.00 6' s: 4 3.57 0.79 2 4: 
5 3.29 0.49 2 4; 5 5.14 0.69 4· 6: 5 3.14 0.38 3i 4: 
6· 7.71 0.76 3· 8 6' 7.00 0.58 6' 8: 6 3.71 1 .25 2: 6' 
7 7.57 0.79' 6' 8 7; 6.43 0.53' 6: 7: 7 3.29 0.76 2' 4 
8 6.71 0.49' 6 7 8 6.57 0.53 6· 7 8 3.71 0.49 3 4: 
9· 7.29 0.49 6' 8 9 6.57 0.53 6 7: 9 3.57 1.13 3 6' 
10: 6.71 0.49 7 7 10: 5.29 0.95 4 7; 10 3.29 0.76 3 5 
11 ' 6.57 0.53 6 7 11; 6.29 0.49 6 7 11 3.00 0.58 2. 4 
12 5.71 0.49 6 6 12: 6.57 0.98 5 8. 12 3.29 0.49 3: 4 
13 6.00 o.sa 5 7 13 5.57 0.53 5 6: 13 2.71 0.49 2. 3 
14 5.14 0.69 4 6 14: 6.14 0.38 6 7 14 1 .43 0.79 ,: 3: 
I 
1 s 2., 4 0.90 3: 15 6.14 0.69· 5 7; 15" 3.14 0.38 3' 4. 
16 4.86 0.69 4 6 16; 6.71 0.49 6 7: 16 1.29 0.49 , 2: 
17: 5.29 1. 1 1 3 6: , 7' 6.00 0.00 6 6! 
18 6.29 0.49 6 7 , 8! 3.29 0.95 2 5: 
, 9 7.43 0.79: 6 8• 19! 2.57 0.79· 2: 4: 
20: 7.43 0.79' 6 5: 20! 2.43 0.53 2 3: 
21i 6.14 0.38: 6 T 21i5.14 0.69 4: 6' 
22! 5.86· 0.38 S· 6i 
23! 7.oo: o.oo 7: 7! 
24i 6.57 0.53• 6: 7 
25: 6.oo: o.oo: s: 6 
132 
District Code Number = 39 
Item Analysis of Returns 
P. I= Part I of survey, P. II= Part II of survey, P. Ill= Part Ill of survey 
SD = Standard Deviation 
Min.= Minimum, Max.= Maximum 
Number of valid observations = 8 I ' I I j I 
P. I i Meani SD I Min.! Max.! P. II i Mean/ SD ! Min./ Maxi P. • I llf Mean1 SD ; Min. ! Max.! 
1 ! 5_33: 1.031 4J 7l , ! 5.83: , .941 3j al , i 2.331 1.21 · 1 I 41 
2! 5.17'. 1.33i 3! 71 2' 6.17! 2.14i 3/ al 2! 4.50! 1 .87' 2! 7[ 
3: 4.50 1.05 i 3'. 6: 3; ai 3 1 4.5oi 1.64 
I 
71 3 6.17: 2.14: 2~ 
4 5.00 2.3i 3. 8 4 6.oo' 2.00: 3 a: 4; 4.00: 2.28 0 6' 
5. 4.67' 1.97: 3. 8 5 6.17' 1 .47 4 8 5 4.17' 0.75 3 5: 
6. 4. 17 2.71 '. 0 7· 6 6.5o: 1.38 5 8 6 4.17 1.72 2 6' 
7· 4.33 2.s8: 0 7 7 7.00 1.26 5 a. 7 3.33 2. 16 1 6 
8' 6.17 o.75: 5 7 8 7.33. 1 .03 6 a· 8 3.33 1.86 1 6 
9 5.67 2.42' 1 7 9 6.33 1.21 5 8 9 6.50 0.84 6 8· 
10' 4.50 1.22: 3 6 10 5.83 1 .72 3 8' 10. 5.50. 1.22 3 6 
11. 5.67 1 .37: 4 7 1 1 5.67 1 .63' 3 8 ,, 4.67' 1.21 3 6' 
12;3.33 1.03: 2 5 12 7.00 1.26 s· 8 12 4.33: 1 .86 2 7 
13; 4.00 1.67! 2 7 13 5.17 1 .47 3 7 13 5.33 1.75 4 8: 
14: 4.00 1 .90~ 2 7 14 5.33. 0.82 4. 6 14 4. 17' 2.4 2 8 
15 4.50 1 .87: 2 7' 15 6.33· 0.52. 6 7 1 5 5.17 0.75 4 6 
16: 6.00 1.55' 3 7 16 3.67 1.75: 2 7 16-6.33 1 .03 5 8 
17' 4.00. 1.90: 2 6' 17 3.83 1. 17· 2 5 
1 8: 4., 7: , .4 7 i 2 6 18 5.00 1.26· 3 6'. 
19. 5.oo; , .79! z· 7· 19 3.00 1.41; 5 
20: 3.6i 2.25: 0 Gi 20 2.67' 1.03 1 4i 
21: 4.50 1.76: 2 71 21 5.oo· 1.67' 3 7; 
22· 4.67' 1.21: 3 Si 
23 4.50: 1.52: 2. 6 
24; 4.83 i 0.98i 4• 6 
25: 4.33: 1.75 , i 6 
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District Code Number = 41 
Item Analysis of Returns 
P. I= Part I of survey, P. II= Part II of survey, P.111 =Part Ill of survey 
SD = Standard Deviation 
Min. =Minimum, Max. =Maximum 
i Number of valid observations = 10 I I I I 
i I 
i Min. I Max .. P. II i Mean! SD 1Min. I · I !Min. jP. I ;Mean SD Maxi P. Ill Meani SD Max. 
i 1 i 6.90 o.aa: Si al 1 ! 7 .20 i 1 .03: sl ai 1 i 3.30' 1.57 1 1 I 6 I 
2; 6.30 1.49 31 8! 21 7.4! 0.97! si ai 2 1 S.3o: 1.Si 3! 7 
3' 5.10 1.52 2: 7: 3' 7.50' 0.71 6' a! 3: 4.00 1.33 21 6 
4: 5.80 1.03 4: 7 4 7.70 0.48 7: 8'. 4: 5.10. 1.85' 2 8 
5 5.10 1.37 2: 7 5: 7.80 0.42' 7'. 8 5 5.20 1.69· 2' 7 
6 7.80 0.42 7! 8 6' 6.50 0.71 6' 8· 6 6.20 1.14 4 7 
7· 7.90 0.32 7 8 7' 5.00 2.49 2 8 7 4.70 1.57 2: 7 
8 6.00 1.25 5 8' 8 5.40' 2.17 2' 8 8 5.40 1.26 3 7' 
9 5.70 1.77 3 8 9 6.80 1.40 4 8 9 6.20 2.25 0 8 
10 6.00 1 .41 ' 4· 8 10 6.10 2.51 2' 8 10. 5.50 1.43 2' 7 
11 7.30 1.06 5· 8 11 ' 6.20 1.69 3: 8 11 5.90 1.20 4 7 
12' 6.40 1.78 3' 8 12. 6.20 1.48 4 8 12' 4.40 1.78 2' 7 
13: 6.00 2.21 2 8 13 5.40 2.27 0 8 13 5.80 1.32 4: 8 
14 5.10 2.60 o: 8 14' 5.60 2.27 a: 8 14 4.70. 1.83 7 
15 4.70 2.26 0 7' 15· 4.70 1.06 3 7 15 5.60 1.84 1 7. 
16 0.75 0.71 6; 8 16' 3.60 1.43 1 6 16 5.70 1.34 3 7 
17 6.10 2.38. o: 8 17 4.80 1.87 2 8 
18, 6.30 2.45 o: a· 18: 4.70 2.00 2: 8 
19' 7.20 0.63 6: Si 19: 3.40 1.51 2: 7 
2oi 6.20 2.35 Qi 8 20! 4.00 0.94· 3! 6' 
21 ! 5.30 0.82 4i 86i 2115.60 0.84· 4; 7 
22 3.50 1.27 2. 6 
23 4.70 1.16 3: 7' 
24 5.30i 1.16i 3 7' 
25 5.40' 1.26: 4 a· 
APPENDIX V 
QUESTIONNAIRE FOR DEPARTMENT CHAIRS 
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QUESTIONNAIRE FOR DEPARTMENT CHAIRS 
Implementation of the NCTM's 
Curriculum and Evaluation Standards 
135 
The following questions serve only as an outline for the 
follow-up interview. Feel free to expand in other areas you 
deem to be important for improved instruction in 
mathematics. 
Part I The standards 
A. How well have faculty members in the mathematics 
department familiarized themselves with the Standards? 
1. Do they have their own copies? 
2. Do they use the Standards for justification of new 
programs? 
3. Do they attend workshops designed around the 
standards? 
B. Are there any district, school or department policies 
that related to the Standards? 
1. Are there procedures in place for the selection of 
instructional materials that are based on the 
standards? 
2. Have any new courses been developed to be in-line 
with the Standards? 
c. How do you perceive your role in the dissemination of 
information regarding the Standards? 
Part II Instructional Changes 
A. What instructional strategies are new to your school 
that support the Standards? 
1. In what courses are they used? 
2. Have they been developed internally or have they 
used other models? 
3. Has there been an increase in any of the following 
instructional techniques: cooperative grouping, 
graphing calculators, writing in math classes, 
reduction of whole class lessons, assessment other 
than paper-and-pencil objective tests? 
136 
B. Do you see progress in instructional change towards the 
Standards of connections and communication? 
1. Are teachers incorporated more natural language in 
their classes? 
2. Are mathematics topics taught more in context of 
the real wor1d? 
3. Are integrated approaches being used with other 
departments? 
c. How important is the Department Chair in your high 
school when considering the implementation of new 
instructional strategies? 
1. Are you part of instructional materials review 
committees? 
2. Are you consulted about future directions in 
mathematics? 
3. Are you cons.:idered the expert by other 
administrators in the building and/or district? 
4. Do you play a role in explaining the Standards to 
other administrators? 
D. Does the district use the Department Chair as a 
resource for instructional improvement? 
1. How does the district make use of your knowledge? 
2. Do you regularly meet with district administrators 
concerning instructional improvement? 
Part III Concerns 
A. Some teachers in t:.he survey indicated pressure to excel 
in terms of ACT, ::CGAP and SIPS. 
1. Does this conflict with efforts to initiate 
improvement related to the Standards? 
2. As a departmE!nt chairperson, how do you balance 
the needs? 
B. How do you deal wLth teacher concerns related to 
implementation of the Standards? 
1. That resourcE!s are not available? 
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